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(54) ACRYLIC SMC OR BMC, PROCESSES FOR THE PREPARATION OF THE SAME, PROCESS 
FOR THE PRODUCTION OF ACRYUC SYNTHETIC MARBLE, AND THICKENING AGENT 



(57) An acrylic SMC or BMC, in which when a poly- 
mer powder (C) having a bulk density in the range from 
0.1 to 0.7 g/ml. an oil absorption of linseed oil in the 
range from 60 to 200 ml/I 00 g, a degree of swelling by 
methyl methacrylate is 16-fold or more and a specific 
surface area in the range from 1 to 100 m^/g is added as 
a thickening agent, hot water resistance is improved by 
using a polymer powder (C1) containing no surfactant, a 
polymer powder (02) containing as a constituent com- 
ponent a reactive surfactant, or thickening speed is con- 
trolled by using a non-cross-linked polymer powder (C3) 
having a Mw from 100.000 to 2,500 »000, a non- 
crosslinked polymer powder (C4) having a Mw from 
2,500,000 to 5,000,000. a crosslinked polymer powder 
(05) and a polymer powder (D) having a specific sur- 
face area from 0.01 m^/g to 1 m^/g; a production 
method thereof; a method for producing acrylic artificial 



marble in which components are extruded by a knead- 
ing extruder (9) into given shape; and a thickening 
agent. 

FIG.1 
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" TECHNICAL FIELD 

5 [0001] The present Invention relates to an acrylic SMC (sheet molding compound) or BMC (bulk molding com- 
pound) of which controllability of thickening speed is excellent and which has excellent handling property, molding proc- 
essability and storage stability, and a method for producing the same; a method for producing acrylic artificial marble 
which gives high productivity and has excellent appearance and hot water resistance; and a thickening agent which has 
excellent thickening property and hot water resistance. 

10 

BACKGROUND AFH" 

[0002] Acrylic artificial marble prepared by compounding inorganic fillers such as aluminum hydroxide and the like 
into an acrylic resin has various prominent functions and properties such as excellent mold appearance, soft feeling, 

IS weatherability and the like, and is widely used for counters such as a kitchen counter and the like, washing and dressing 
stands, waterproof pan, an other architectural uses. These are usually produced by a casting method in which a so- 
called premix prepared by dispersing inorganic fillers into an acrylic syrup is filled into a mold, and this is cured and 
polymerized at relatively lower temperature. However, since this acrylic syrup has a lower boiling point, the curing tem- 
perature has to be lowered and consequently the molding time becomes longer, therefore, productivity decreases. Fur- 

20 ther, since the filling property of the premix into a mold is not successful, the shape of a molded article is restricted. 
[0003] For Improving these defects, there has been conventionally effected investigation for producing acrylic arti- 
ficial marble by heat and compression molding of BMC obtained by thickening a resin syrup with a thickening agent. 
[0004] For example. Japanese Patent Application Laid-Open (JP-A) No. 5-32720 discloses an acrylic BMC for arti- 
ficial marble excellent in handling property and molding property, prepared by compounding inorganic fillers and a 

25 crosslinked resin power having specific degree of swelling obtained by suspension polymerization into an acrylic syrup 
obtained by previously dissolving an acrylic polymer in an acrylic monomer. 

[0005] Further. JP-A No. 6-298883 discloses an acrylic BMC for artificial marble excellent in low constriction prop- 
erty in heat-curing, prepared by compounding organic fillers and a thermoplastic acrylic resin powder into an acrylic 
syrup obtained by previously dissolving an acrylic polymer in an acrylic monomer, the thermoplastic acrylic resin pow- 

30 der being poor soluble in the syrup. 

[0006] Further, JP-A No. 6-31 301 9 discloses an acrylic BMC for artificial marble of which cracking in molding Is pre- 
vented and appearance of the resulting molded article and thickening stability thereof are improved, prepared by com- 
pounding a resin powder obtained by spray-drying treatment of a crosslinked polymer obtained by emulsion 
polymerization into an acrylic syrup obtained by previously dissolving an acrylic polymer in an acrylic monomer. 

35 [0007] Further. Japanese Patent Application Publication (JP-B) No. 5-13899 discloses an acrylic BMC for artificial 
marble of excellent in heat resistance, prepared by compounding inorganic fillers and an acrylic resin powder having a 
specific molecular weight into an acrylic monomer containing a specific amount of a crosslinking agent. 
[0008] However, in the methods disclosed in JP-A Nos. 5-32720, 6-298883 and 6-31 301 9, since an acrylic polymer 
Is dissolved in an acrylic monomer to prepare a syrup, number of processes Is large and production cost tends to 

40 increase. Further, when resin powders disclosed in these publications are used as thickening agents, there is a ten- 
dency that aging of a premix for obtaining an acrylic BMC requires a long period of time (about 24 hours) and produc- 
tivity decreases. 

[0009] On \he other hand, in the method disclosed in JP-B No. 5-13899, an acrylic BMC is obtained directiy by mix- 
ing an acrylic monomer, inorganic filler and polymer powder not via an aaylic syrup. However, since the mixture is 

45 kneaded at a temperature of 60**C for 30 minutes or more for dissolving the polymer powder and thickening the mixture, 
long period heat history is required for obtaining the acrylic BMC and storage stability of the resulting acrylic BMC dete- 
riorates. Further, when a grain-like acrylic BMC is going to be obtained by compounding a colored resin particle in this 
method, the colored resin particle is dissolved during kneading and grain pattern becomes extremely unclear or grain 
pattern disappears, leading to poor appearance. 

50 [0010] To solve these problems, the present inventors have found that when a polymer powder having certain oil 
absorption, certain degree of swelling and certain specific surface area is used as a thickening agent, there is obtained 
an acrylic BMC which exhibits high thickening speed, requires no aging and provides clear grain pattern (International 
Publication WO97/40098). 

65 DISCLOSURE OF INVENTION 

[0011] The present invention has been accomplished for further improving hot water resistance of the resulting 
molded article and controllability of thickening speed regarding the above-described thickening agent found by the 
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present inventors. 

[001 2] Namely, an object of the present invention is to provide an acrylic SMC or BMC which is useful for producing 
a molded article such as acrylic artificial nnart)le and the like excellent in appearance and hot water resistance, and 
excellent in controllability of thickening speed, handling property molding processability and storage stability^ and a 

5 method for producing the same; a method for producing acrylic artificial marble which has high productivity and has 
excellent appearance and hot water resistance; and a thickening agent which is suttaWe for them. 
[001 3] The present inventors have investigated for attaining the above-described object, and as a result, have fourxJ 
that acrylic artificial mart)te excellent in hot water resistance can be produced by using a specific thickening agent, that 
thickening speed can be controlled and an acrylic SMC or BMC excellent in handling property can be produced by using 

to a specific thickening agent together with other components, and that an acrylic SMC or BMC which has excellent stor- 
age stability and exhibits clear grain pattern can be produced continuously with high productivity by kneading a specif k; 
thickening agent under specific conditions, completing the present invention. 
[0014] Namely, the present invention relates to: 

[0015] An acrylic SMC or BMC corrprising an acrylic monomer or aaylic monomer mixture (A), an inorganic filler 
15 (B) and a polymer powder (C) having a bulk density in the range from 0.1 to 0.7 g/ml. an oil absorption of linseed oil in 
the range from 60 to 200 ml/1 00 g, a degree of swelling by methyl methacryiate is 1 6-fbld or more and a specific surface 
area in the range from 1 to 100 m^/g, further, optionally an inorganic filler-containing resin particle (E), 

wherein the polymer powder (C) contains a polymer powder (CI ) containing no surfactant and/or a polymer pow- 
der (C2) containing as a constituent component a reactive surfactant; 
20 or wherein the polymer powder (C) contains at least two components selected from a non-crosslinked polymer 

powder (C3) having a weight-average molecular weight in the range from 100,000 to 2.500.000. a non-crosslinked pol- 
ymer powder (C4) having a weight-average molecular weight in the range from 2,500.000 to 5,000,000 and a 
crosslinked polymer powder (C5); 

[0016] An acrylic SMC or BMC comprising an acrylic monomer or acrylic monomer mixture (A), an inorganic 
25 f iHer(B). a polymer powder (C) having a bulk density in the range from 0.1 to 0.7 g/ml, an oil absorption of linseed oil in 
the range from 60 to 200 ml/1 00 g. a degree of swelling by methyl methacryiate is 1 6-fold or more and a specific surface 
area in the range from 1 to 100 m^/g and a polymer powder (D) having a specific surface area in the range from 0.01 
m^/g to 1 m^/g, further, optionally an inorganic filler-containing resin particle (E); 

[0017] A method for producing an acrylic SMC or BMC comprising mixing uniformly the above-described conpo- 

30 nent (A), component (B) and component (C). further, optionally the component (E) and thickening the mixture to give a 
dough-like material, then, extruding the material into a desired shape, wherein as the component (C), at least two com- 
ponents selected from the above-described connponent (C3), conponent (C4) arri component (C5) are used together; 
[0018] A method for producing an acrylic SMC or BMC comprising mixing uniformly the above-described compo- 
nent (A), component (B). conponent (C) and conponent (D). further, optionally the component (E) and thickening tiie 

35 mixture to give a dough-like material, then, extruding the material into a desired shape; 

[0019] A method for producing an acrylic SMC or BMC comprising kneading the above-described conponent (A), 
component (B) and conponent (C). further, optionally the component (E) and tfiickening the mixture at a tenperature 
in the range from 20 to 60**C within 20 minutes, or a batch-wise method in which the mixture is thickened by aging, tiien. 
the resulted thickened material is extruded continuously into a desired shape; 

40 [0020] A method for producing an acrylic SMC or BMC comprising mixing uniformly the above-described conpo- 
nent (A), component (B) and component (G), further, optionally the component (E) and thickening simultaneously the 
mixture at a tenperature in the range from 20 to 70°C to give a dough-like material before extruding the material within 
20 minutes, to continuously obtain a desired shape, or a method in which a polymer powder which is thickened in a 
short period of time is used, arxl a material whidi is tiiickened simultaneously with mixing is immediately extruded to 

45 continuously give shape; 

[0021] A method for producing acrylic artificial martrfe in which the above-described acrylic SMC or BMC is cured 
with heating and compressing; 

[0022] A thickening agent comprising a polymer powder (C2) which has a bulk density In the range from 0.1 to 0.7 
g/ml. an oil absorption of linseed oil in the range from 60 to 200 mi/100 g, a degree of swelling by methyl methacryiate 
so is 16-fold or more and a specific surface area in the range from 1 to 100 m^/g. and contains as a constituent conponent 
a reactive surfactant; and 

[0023] A thickening agent comprising a polymer powder (C1) which has a bulk density in the range from 0.1 to 0.7 
g/ml. an oil absorption of linseed oil in the range from 60 to 200 ml/100 g* a degree of swelling by methyl methacryiate 
Is 16-fold or more and a specific surface area in the range from 1 to 100 m^/g, and contains no reactive surfactant. 

55 
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BRIEF EXPLANATION OF THE DRAWINGS 
^ [0024] 

5 Fig. 1 is a schematic view showing one example of the method for continuously producing a SMC or BMC of the 

present invention. Fig. 2 is a schematic view showing one exanrple of a SMC or BMC which is formed irrto a sheet 
shape. 

BEST MODE FOR CARRYING OUT THE INVENTION 

10 

[0025] The acrylic monomer or aaylic monomer mixture (A) used in the present invention is a componertt which 
gives suitable f lowabitity in molding an acrylic SMC or BMC. 

[0026] The content of the component (A) is not particularly restricted, and preferably in the range from 5 to 80% by 
weight based on 1 00% by wetght of the acrylic SMC or BMC of the present invention. When this content is 5% by weight 
15 or more, the f lowability of the aaylic SMC or BMC tends to be excellent. When it Is 80% by weight or less, shrink in cur- 
ing tends to decrease. The lower Unmt of this content Is more preferably 10% by weight or more, and particularly prefer- 
ably 15% by weight or nxxe The upper limrt of this content is more preferably 50% by weight or less, and particularly 
preferably 40% by weight or less 

[0027] The acrylic monomer as the component (A) Is a monomer having a methacryloyi and/or acryloyi group, and 

20 is not particularly restricted Examples thereof irx:Iude monofunctional monomers such as methyl methacrylate. alkyi 
(meth)acrylat€s carrying an alkyI group having 2 to 20 cart>ons, (meth)acrylates cany'ing an ester group having a 
cydohexane ring such as cydohexyl (meth)acrylate and the like, (meth)acrylates carrying an ester group having a bicy- 
cle ring such as isobonyl (meth)aaylate and the like, (meth)acrylates carrying an ester group having a tricycio ring such 
as tricyclodecanyl (meth)acrylate and the like, (meth)acrylates carrying an ester group having a cyclic ether structure 

25 such as glycidyl (meth)acrytete. tetrahydrofurfuryl (meth)acryiate and the like, hydroxyalkyi (meth)acrylates carrying a 
hydroxyalky! group having 1 to 20 cartx>n atoms, (meth)acrylates carrying an ester group having an aromatic ring such 
as benzyl (meth)acryiate and the like. {meth)acrylates carrying an ester group having a fluorine atom such as 2,2,2-tri- 
f luoroethyl (methjaaylate and the like, (meth)acrylic acid, metal salts of (meth)acrylic acid, (meth)acrylamides, and the 
like: and polyfunctional monomer such as ethylene glycol di(meth)aaylate, polyethylene glycol di(meth)acrylate, pro- 

30 pylene glycol di(meth)acrylate, l,3-t)utylene glycol di(meth)acrylate, 1.4-butylene glycol di(meth)acryalte, polybutylene 
glycol di(meth)acrylate, 1 .6-hexanedi6l di(meth)acrylate, dimethylolethane di{meth)acrylate, 1,1-dimethylolpropane 
di(meth)acrylate. 2.2-dimethylolpropane di(meth) acrylate, trimethylolethane tri(meth)acrylate. trimethylolpropane 
tri(meth)acryfate. tetramethylolmethane tri(meth)acryfate. tetramethylolmethane di(meth)acrylate, neopentyl glycol 
di(meth)acrylate. polyvalent esters of {meth)acrylic add with polyhydric alcohol [for example, pentaerythritol, dipentaer- 

35 ythritol and the like), allyl (meth) acrylate arxJ the like. These can be used alone or in combination of two or more 
depending on occasion. In this spedfication, the term ''(meth)acrylate" means "acrylate and/or methacrylate". 
[0028] Particularly if methyl methacrylate is contained in the component (A), the appearance of the resulting 
molded article preferably tends to be excellent The content of methyl methacrylate is no\ particularly restricted, and 
preferably in the range from 1 to 20% by weight based on 100% by weight of the acrylic SMC or BMC. The lower limit 

40 of this content is more preferat>ly 5% by weight or more, and the upper limit of this conterrt is more preferably 15% by 
weight or less. 

[0029] The acrylic monomer mixture as the component (A) may be a mixture of an acrylic monomer with a mono- 
mer other than the acrylic monomer. Examples of the monomer other than the acrylic monomer irxjiude aromatic vinyls 
such as styrene. divinylbenzene and the like, vinyl acetate, (meth)acrylonrtrile. vinyl chloride, maleic anhydride, maleic 

45 acid, maleate, fumaric acid, fumarate and the like. 

[0030] For imparting properties such as heat resistance, hot water resistance, strength, solvent resistance, dimen- 
sion stability and the like to a molded artide obtained using the acrylic SMC or BMC of the present invention, it is pref- 
erable that a polyfunctional rTX)nomer is contained in the conponent (A). In this case, the content of the polyfunctional 
monomer is not particularly restricted, and preferably in the range from 1 to 30% by weight based on 100% by weight 

50 of the acrylic SMC or BMC for oljtaining the above-described effects more effectively. The lower limit of this content is 
more preferably 3% by weight or nKire and the upper limit is more preferably 20% by weight or less. 
[0031] Particularly, when neopentyl glycol dimethacrylate and/or 1,3-butylene glycol dimethacrylate is used as the 
polyfunctional monomer, a molded arttele having extremely excellent surface gloss and hot water resistance is prefera- 
bly obtained. In this case, neopentyl glycol dimethacrylate and/or 1,3-butylene glycol dimethacrylate may be used 

55 together with other polyfunctional monomer. 

[0032] The acrylic monomer mixture (A) may be a syrup containing an acrylic polymer. This syrup may be one 
which contains in the components (A) a polymer component formed by partial polymerization of the above-described 
acrylic monomer or acrylic monomer n^xture. Alternatively, the syrup may be one which is obtained by polymerizing the 
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above-described acrylic monomer or acryiic monomer mixture by a known method such as bulk poJymerization, solu- 
tion polymerization, suspension polymerization, emulsion polymerization and the like to obtain an acrylic polymer and 
by separately dissolving this acryiic polymer in the conponent (A). 

[0033] As described above, the acrylic monomer mixture (A) may t>e a syrup containing an acrylic polymer, hov^r- 
s ever, use of an acrylic monomer mixture as it is is preferable since the process for preparing a syrup can be deleted and 
productivity increases. 

[0034] The inorganic filler (B) used in the present invention is a components which imparts granrte-like texture and 
heat resistance to a molded article obtained by molding an acrylic SMC or Bf^C. 

[0035] The content of the component (B) is not particularly restricted, and preferably In the range from 20 to 80% 
10 by weight based on 100% by weight of an acrylic SN/IC or BMC. When this content is 20% by weight or more, the texture, 

heat resistance and the like of the resulting moWed article tends to be excellent, and shrink in curing terKis to decrease. 

On the other hand, when it is 80% by weight or less, the f lowability of an acrylic SMC or BMC tends to be excellent. The 

lower limit of this content is more preferably 30% by weight or more, and particularly preferably 40% by weight or more. 

The upper limit of this content is more preferably 75% by weight or less, and particularly preferably 70% by weight or 
75 less. 

[0036] The inorganic filler (B) is not particularly restricted, and examples thereof include aluminum hydroxide, silica, 
amorphous silica, calcium cart>onate. barium sulfate, titanium oxide, calcium phosphate, talc. clay, glass powder and 
the like. These may be appropriately used if necessary. Among them, aluminum hydroxide, silica, amorphous silica and 
glass powder are preferable from the viewpoint of texture of the resulted molded article. 
20 [0037] The polymer powder (C) used in the present invention functions successfully as a thickening agent. This pol- 
ymer powder has a bulk density in the range from 0.1 to 0.7 g/ml, an oil absorption of linseed oil in the range from 60 
to 200 ml/1 00 g. a degree of swelling by methyl methacrylate is 16-fbld or more and a specific surface area in the range 
from 1 to 100 m^/g. 

[0038] When the bulk density of the polymer powder is 0.1 g/ml, or more, the polymer powder is not easily 
25 Splashed, yield in production thereof increases, dusting in adding and mixing the polymer powder decreases, and work- 
ability becomes excellent. When it is 0.7 g/ml or less, sufficient thickening effect can be obtained with a small amount 
of the polymer powder used, and thickening is carried out in a short period of time, therefore, productivity increases, 
and cost becomes advantageous. The lower limit of the bulk density is more preferably 0.15 g/ml or more, particularly 
preferably 0.2 g/ml or more. The upper limit of the bulk density is wore preferatDly 0.65 g/ml or less, particularly prefer- 
so ably 0.6 g/ml or less. 

[0039] When the polymer powder has an oil absorption of linseed oil of 60 ml/100 g or more, sufficient thickening 
effect can be obtained with a small amount of the polymer powder used, and thickening is canried out in a short period 
of time, therefore, productivity increases, and cost t>ecomes advantageous. Further, in this case, when an acrylic SMC 
or BMC containing this polymer powder is used for producing granite-like artificial marble, clearness of grain pattern 

35 tends to be excellent. The reason for this is that since this polymer powder absorbs an acrylic monomer in large 
amount, swelling of an inorganic filler-containing resin particle which is an agent for imparting grain pattern, by an 
acrylic monomer is suppressed. When this oil absorption is 200 ml/1 00 g or less, the dispensability of the polymer pow- 
der becomes excellent, and kneading property in producing an acrylic SMC or BMC becomes excellent. The lower limit 
of this oil absorption is more preferably 70 ml/IOOg or more, particularly preferably 80 ml/IOOg or more. The upper limit 

40 is more preferably 180 ml/IOOg or less, particularly preferably 140 ml/IOOg or less. 

[0040] Further, when the degree of swelling of the polymer powder by methyl methacrylate is 1 6-foId or more, thick- 
ening effect is sufficient. This degree of swelling is more preferably 20-fold or more. 

[0041] Further, when the specific surface area of the polymer powder is 1 m^/g or more, sufficient thickening effect 
is obtained with a small amount of the polymer powder used, thickening is possible in a short period of time, and pro- 
45 ductivity of an acrylic SMC or BMC increases. When the specific surface area of the polymer powder is 100 xr?lq or 
less, the dispensability of the polymer powder in an acrylic monomer becomes excellent, and the kneading property of 
an acrylic SMC or BMC becomes excellent. The lower limit of the specific surface area is more preferably 3 m^/g or 
more, particularly preferably 5 nrf /g or more. 

[0042] The average particle size of the polymer powder (C) is not particularly restricted, and preferably in the range 
50 from 1 to 250 ^im. When the average particle size is 1 ^im or more, there is a tendency that the dusting of the powder 
decreases arxl the handling property of the polymer powder becomes excellent, and when the average particle size is 
250 pm or less, there is a tendency that the appearance of the resulting molded article, particularly gloss and surface 
smoothness thereof become excellent The lower limit of this average particle size is more preferably 5 jim or more, par- 
ticularly preferafc>ly 1 0 jim or rrxire. The upper limit thereof is more preferably 1 50 ^m or less, particulariy preferably 100 
55 ^ m or less. 

[0043] The polymer powder (C) is preferably a secondary agglomerate obtained by mutual agglomeration of a pri- 
mary particle. When the polymer powder is in the form of a secoridary agglomerate, there is a tendency that an acrylic 
monomer component is absorbed at high speed and thickening property is extremely excellent. 
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[0044] In this case, the average particle size of the primary particle of the polymer powder is preferably in the range 
from 0.03 to 1 ^m. When the average particle size of the primary particle is in the range from 0.03 to 1 ^m, there is a 
r tertdency that sufficient thickening effect is obtained wnth a small amount of the polymer powder used, thickening is pos* 
sible in a short period of time at room terrperature, arKi productivity increases. The kTwer limit of this average particle 
5 size of the primary particle is more preferably 0.07 \^m or nnore. The upper limit thereof is more preferably 0.7 ^im or 
less. 

[0045] The content of the component (C) is not particularly restricted, and preferably in the range from 1 to 30% by 
weight based on 1 00% by weight of an acrylic SMC or BMC. When this content is 1% by weight or more, high thickening 
effect tends to be obtained, and when 30% by weight or less, the kneading property of an acrylic SMC or BMC tends to 
%o be excellent The lower limit of this content is more preferably 2% by weight or more, and particularly preferably 3% by 
weight or more. The upper limit of this content is more preferably 20% by weight or less, and particularly preferably 1 5% 
by weight or less. 

[0046] As the p>olymer constituting the polymer powder (C), various polymers can t>e appropriately selected for use 
according to requirements, and there is no specific restriction. In view of appearance and the like of the resulting acrylic 

)5 martjle. an acrylic polymer is preferable. 

[0047] Examples of the constituent components (monomer and the like used for polymerization) include monofunc- 
tional monomer such as methyl methacrylate. alkyi (meth)acrylates carrying an alkyl group having 2 to 20 cartoons. 
(meth)acrylates carrying an ester group having a cyciohexane ring such as cyclohexyl (meth)acrylate and the like, 
(meth)acryldtes carrying an ester group having a bicycio ring such as isobonyl (meth)acrylate and the like, (meth)acr- 

20 ylates carrying an ester group having a tricycio ring such as tricyclodecanyl (meth)acrylate and the like, (meth)acrylates 
carrying an ester group having a cyclic ether structure such as glycidyl (meth)acrylate, tetrahydrofurfuryl {meth)acrylate 
and the like, hydroxyalkyl (meth)acrylates carrying a hydroxyalkyi group having 1 to 20 cartDon atoms, (meth}acrylates 
carrying an ester group having an aromatic ring such as t>enzyl (meth)acrylate and the like, (meth)acrylates carrying an 
ester group having a fluorine atom such as 2,2.2-trrfluoroethyl (meth)acrylate and the like, (meth)acrylic acid, matal 

25 sahs of {meth)acrylic acid, fumaric acid, fumarate. maleic acid, maleate, aromatic vinyl, vinyl acetate, (meth)acryla- 
mides. (meth)acrylonitrile, vinyl chloride, maleic anhydride and the like; and polyfunctional monomers such as ethylene 
glycol di(meth)acrylate. polyethylene glycol di{meth)acrylate. propylene glycol di(meth)acrylate. 1.3-butylene glycol 
di(meth)acrylate. 1.4-butylene glycol di(meth)acryalte. polybutylene glycol di(meth)acry!ate, 1 ,6-hexanediol 
di(meth)acrylate. dimethylolethane di(meth)acrylate, 1.1-dimethylolpropane di(meth) acryiate, 2,2-dimethylolpropane 

30 di(meth)acrylate. trimethylolethane tri(meth)acrylate, trimethylolpropane tri(meth)acrylate, tetramethylolmethane 
tri(melh)acrylate. tetramethylolmethane di{meth)acrylate. neopentyl glycol di(meth)acrylate. polyvalent esters of 
{meth)acrylic acid with polyhydric alcohol [for example, pentaerythritol, dipentaerythritol and the like], allyl (meth)acr- 
ylate and the like. These monofunctional monomer may be polymerized alone to give a homopolymer, or two or more 
monofunctional monomer may be used together to give a copolymer, or a monofunctional and a polyfunctional mono- 

35 mer may be used together to give a cross linked polymer. In view of affinity with the conponent (A), a (meth)acrylic 
monomer is preferable. 

[0048] The production method of the polymer powder (C) is not particularly restricted, and can be produced by a 
known polymerization method. Among them, a method in which an emulsion obtained by emulsion polymerization is 
subjected to a treatment such as spray drying, freeze drying and the like to obtain a polymer powder is preferable since 
40 a polymer powder having a specific bulk density, oil absorption and specific surface area to be used in the present 
invention can be produced efficiently. 

[0049] In this case, the above-described method may be an emulsion polymerization method using a surfactant, an 
emulsion polymerization method using a reactive surfactant, or a soap free emulsion polymerization method using no 
surfactant. 

45 [0050] However, when a polymer powder obtained by emulsion polymerization is used, the hot water resistance of 
a nrtolded article may sometimes decrease by elution of a surfactant. Therefore, it is preferable to prevent decrease in 
the hot water resistance of a molded article by using a polymer powder (C1) containing no surfactant produced by a 
soap free emulsion polymerization method using no surfactant and/or a polymer powder (C2) containing as a constitu- 
ent component a reactive surfactant produced by an emulsion polymerization method using a reactive surfactant. 

50 [0051] Since no surfactant is contained in an acrylic SMC or BMC using the polymer powder (CI) as a thickening 
agent, elution irno aqueous phase of a surfactant which lowers hot water resistance does not occur even when a 
molded article is exposed to hot water. 

[0052] Further, in an acrylic SMC or BMC using the polymer powder (C2) as a thickening agent, since a surfactant 
is bound into a polymer chain of the polymer powder (C2), elution of the surfactant into aqueous phase tends to be sup- 
55 pressed even when a molded article is exposed to hot water. 

[0053] Herein, the reactive surfactant means a surfactant containing a polymerizable functional group in the mole- 
cule. The polymerizable functional group is not particularly restricted, and may be a functional groip of polycondensa- 
tion type, or a functional group of polymerization type. In particular, in view of hot water resistance, a functional group 
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of addition polymerization type is preferable. Exanrples of the functional group of addition polymerization type include, 
but not limited to, double bonds such as an allyl group, styryl group, acryloyl group, methacryloyi group, vinyl group, 
butadienyl group, maleate and the like. 

[0054] The number of the polymerizable functional group may be advantageously one or more in one molecule of 
5 a surfactant. It Is preferably from 1 to 5, more preferably from 1 to 2. and particularly preferably 1 . 

[0055] The reactive surfactant is not particularly restricted, and exanples thereof include an anionic surfactant, cat- 
ionic surfactant, nonionic surfactant, ampholytic surfactant and the like, and these can be used alone or in combination 
of two or more if necessary. 

[0056] Examples of the reactive surfactant tndude LATEN/1UR S-180. S-180A: trade names manufactured by Kao 
JO Corp.. ADECARIA SOAP SE-5N. SE-10N. SE-20N. NE-10. NE-20, NE-30. NE'40, NE-50, NE-80, NE-100: trade 
names manufactured by Asahi Denka Kogyo KX. Antox-MS-60. Antox-MS-2N, Antox-MS-NH4. RA-1020, RA-1120, 
RA-1820, RF-751, Rh/IA-564, RMA-568, Rf^A-506, RMA-1 120: trade names manufactured by Nippon Nyukazai K.K., 
and the like. 

[0057] The amount used of the reactive surfactant is not particularly restricted, and it is preferably in the range from 
75 0. 1 to 1 0 parts by weight based on 1 00 parts by weight of a monomer to be emulsion-polymerized in view of polymeri- 
zation stability. 

[0058] The weight-average molecular weight of the polymer powder (C) is not particularly restricted, and the higher 
the weight-average molecular weight, the more excellent the hot water resistance of a molded article. The polymer pow- 
der (C) is not particularly restricted, and may be a rujn-crosslinked polymer or a crosslinked polymer, 
20 [0059] The polymer powder (C) can be a polymer powder having so-called core/shell structure constituted from 
core phase and shell phase having different cherracal conpositions, structures, molecular weights arnJ the like each 
other. In this case, the core phase may be a non-crosslinked polymer or a crosslinked polymer, while the shell phase is 
preferably a non-crosslinked polymer. 

[0060] However, in a method using the polymer powder (C) as a thickening agent, though aging is not necessary 
25 thickening speed is too high, and sometimes kneading is difficult and extrusion is difficult depending on an apparatus 

used in kneading materials to obtain a BMC or extruding the resulted BMC into certain shape. 

[0061 ] Therefore, it is preferable to control thickening speed by using as the polymer powder (C) particularly at least 

two components selected from a non-crosslinked polymer powder (C3) having a weight-average molecular weight in 

the range from 100.000 to 2,500,000, a non-crosslinked polymer powder (C4) having a weight-average molecular 
30 weight in the range from 2.500.000 to 5.000.000 and a crosslinked polymer powder (CS). The weight-average molecular 

weight herein referred to means a value calculated in terms of polystyrene according to a GPC method, and specifically 

means a value measured according to conditions adopted in the following examples. 

[0062] These polymer powders (C3) to {C5) have different solubilities into the acrylic monomer (A) depending on 
difference in weight-average molecular weights and presence or absence of crosslinked structure. Therefore, thicken- 

35 ing speed can be controlled at will by using these components together. 

[0063] When the rron-crosslinked polymer powder (C3) having a weight-average molecular weight in the range from 
1 00.000 to 2.500.000is used, it tends to be dissolved quicWy into the conponent (A). The lower limit of the weight-aver- 
age molecular weight is more preferably 300.000 or rrx)re. particularly preferably 500.000 or more. The upper limit 
thereof is more preferably 2.200,000 or less, particularly preferably 2.000,000 or less. 

40 [0064] The non-crosslinked polymer powder (C4) having a weight-average molecular weight in the range from 
2,500.000 to 5.000.000 tends to be dissolved in the conrponent (A) in lower time than the non-crosslinked polymer pow- 
der (C3). The lower limit of the weight-average nrx)lecular weight is more preferably 3,000.000 or more. The upper limit 
is more preferably 4.000,000 or less. 

[0065] The crosslinked polymer powder (C5) tends to be dissolved in the component (A) in lower time than the non- 
45 crosslinked polymer powder (C4) since the powder (05) is crosslinked, 

[0066] The combination of the polymer powders (C3) to {C5) is not particularly restricted, and may be appropriately 
selected according to properties of a kneading apparatus or an extruding apparatus used in producing an acrylic SMC 
or BMC. and the like. Among them, combination of the non-crosslinked polymer powder (C3) with the non-crosslinked 
polymer powder (C4), or combination of the non-crosslinked polymer powder (C3) with the crosslinked polymer powder 
50 (C5) is preferable. 

[0067] The compounding ratio t>etween the polymer powders (C3) to (C5) is not particularly restricted, and when 
two of them are used together, they are used in a ratio preferably in the range from 5/95 to 95/5 (by weight), more pref- 
erably in the range from 10/90 to 90/10 (by weight). When three of them are used together, the ratio is not particularly 
restricted, and it is preferable that each powder is used in an amount of at least 5 parts by weight based on 100 parts 
55 by weight of the total amount of the polymer powders (C3) to (C5). 

[0068] It is also preferak^e to control thickening speed by conpounding the polymer powder (D) having a specific 
surface area in the range from 0.0 1 m^/g to 1 m^/g together with the polymer powder (C). The polymer powder (D) tends 
to require longer time to be dissolved in the acrylic mononier (A) than the polymer powder (C) since the powder (D) has 
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an extremely low specific surface area. 

[0069] The polymer powder (C) to be used together with the polymer powder (D) is not particularly restricted, and 
may advantageously be selected appropriately according to the properties of an apparatus used in producing an acrylic 
SMC or BMC, and the like. Especially as the polymer powder (C) to be used together with the polymer powder (D), at 
least one selected from the polymer powders (C3) to (C5) is preferable, and the polymer powder (C3) is particularly 
preferable. 

[0070] The compounding ratio of the polymer powder (C) to (D) Is preferat>ly in the range from 5/95 to 95/5 (by 
weight), more preferably in the range from 10/90 to 90/10 (by weight). This compounding ratio may advantageously be 
determined appropriately accordng to the properties of an apparatus used, and the like. 

[0071] The bulk density oil absorption of linseed oil and degree of swelling by methyl methacrylate of the polymer 
powder (D) are not particularly restricted. The polymer powder (D) may be a crosslinked polymer or a non-crosslinked 
polymer. The weight-average molecular weight is not particularly restricted. 

[0072] As the constituent component (nwnomer used for polymerization) of the polymer powder (C), the above- 
described acrylic monomer listed for the polymer powder (C) and the like can be used. 

[0073] The method for producing the polymer powder (D) is not particularly restricted, and known polymerization 
methods may be used. Among them, a method in which a polymer powder in the form of a bead is obtained by a sus- 
pension polymerization method ispreferafc>le since this method can produce a polymer powder efficiently having a spe- 
cific surface area in the range from 0.01 rc?!q to 1 m^/g. 

[0074] The acrylic SMC or BMC of the present invention can further contain (E) an inorganic filler-containing resin 
particle, and there can be obtained a granite-like artificial man>le having clear grain pattern and excellent design by 
molding such a compound. 

[0075] The content of the inorganic filler-containing resin particle (E) is not particularly restricted, and preferalDly in 
the range from 1 to 50% by weight t)ased on 100% by weight of the acrylic SMC or BMC. When this content is 1% by 
weight or more, there is a tendency that grain pattern excellent in design is obtained, and when 50% by weight or less, 
there is a tendency that kneading property in producing the acrylic SMC or BMC is excellent. The lower limit of this con- 
tent is more preferably 5% by weight or more, and particularly preferably 1 0% by weight or more. The upper limit is more 
preferably 40% by weight or less, and particularly preferat^y 30% by weight or less. 

[0076] The resin constituting the inorganic filler-containing resin particle (E) may be any resin providing it is not dis- 
solved in methyl methacrylate, and examples thereof include crosslinked acrylic resins, crosslinked polyester resins, 
crosslinked styrene resins and the like. The crosslinked acrylic resin is preferable since it has high affinity with an acrylic 
resin can provide a nnolded article having beautiful appearance. This crosslinked acrylic resin may contain a non- 
crosslinked acrylic polymer. 

[0077] The inorganic filler constituting the inorganic filler-containing resin particle (E) is preferably used in an 
amount in the range from 20 to 80% by weight based on 100% by weight of the inorganic filler-containing resin particle 
(E). When this amount used is 20% by weight or more, there is a tendency that the texture and hot water resistance of 
a molded article are excellent, and when it is 80% by weight or less, there is a tendency that a molded article having 
high strength is can be obtained. 

[0078] As the inorganic filler constituting the inorganic filler-containing resin particle (E), that can be appropriately 
used in organic fillers such as aluminum hydroxide, silica, amorphous silica, calcium carbonate, barium sulfate, titanium 
oxide, calcium phosphate, talc. clay, grass powder and the like depending on the occasions. In particular, when a gran- 
ite-fike artrfictaf mart»le rs produced, aluvrarvam hydroxide, silica, amorphous silica and glass powder are preferable as 
the inorganic filler. 

[0079] The method for producing the inorganic filler-containing resin particle (E) Is not particularly restricted, and 
there is, for example, a method in which a resin molded article containing an inorganic filler obtained by polymerization 
and curing according to a hot press method, casting method and the like is ground, and classified by a sieve. For exam- 
ple, a method in which acrylic artificial martjie is ground and classified is preferable. 

[0080] As the inorganic filler-containing resin particle (E). those having a particle size smaller than the thickness of 
a molded article can be used, and only one particle or two or more particles having different colors and particle sizes 
can be used together. 

[0081] To the acrylic SMC or BMC of the present invention, there can be added organic peroxides such as t>enzoyl 
p roxide, lauroyi peroxide, t-butyl hydroperodde, cyclohexanone peroxide, methyl ethyl peroxide, t-butyl peroxy octoate. 
t-butyl peroxy benzoate, t-amyl peroxy benzoate. dicumyl peroxide, 1.1-bis(t-butyl peroxy) 3,3,5-trimethylcyclohexane. 
azobisisobutyronitrile and the like, curing agents such as azo compounds and the like, reinforcing materials such as 
cartx)n fiber and the like, various additives such as coloring agents, internal releasing agents, low shrinkage agents, 
polymerization inhibitors and the like, if necessary. 

[0082] The acrylic SMC or BMC of the present invention can be produced by kneading a mixture of the above- 
described corrponent (A), component (B) and component (C). or a mixture prepared by optionally adding the compo- 
nent (D), component (E) and other components to the components (A), (B) and (C). The kneading procedure of these 
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components is not particularly restricted, arKl all components may be kneaded at one time or a part of the components 

may be previously mixed before kneading thereof. 
r [0083] As the component (A), an aaylic nnonomer or acrylic monomer mixture may be used as rt is or may be used 

as an acrylic syrup, as described above. However, use of an acrylic nnonomer or acrylic monomer mixture as it is pref- 
5 erabte since a process for preparing an acryfic syrup can k>e omitted. 
" [0084] The kneading tenperature is not particularly restricted, and preferably in the range from 20 to 70*C. When 

the kneading temperature is 20 or more, there is a tendency that the thickening speed of an acrylic SMC or BMC 

increases and the productivity of an acrylic SMC or BMC is improved. When the kneading tenperature is 70**C or less. 

there Is a tendency that the storage stability of an acrylic SMC or BMC becomes excellent and in producing granite-like 
TO acrylic SMC or BMC by compounding the inorganic filler-containing resin particle (E). there is a tendency that clearness 

of grain pattern becomes excellent The lower limit of the kneading temperature is more preferably 25**C or more, and 

particularly preferably 30°C or more. The iw>er limit is nrwre preferably 60*C or less, and particularly preferably 55**C 

or less. 

[0085] The kneading time is not particularly restricted, and preferably within 20 minutes. When the kneading time 
75 is within 20 minutes, there is a tendency that the storage stability of an acrylic SMC or BMC is excellent, and in produc- 
ing granite-like acrylic SMC or BMC by compounding the inorganic filler-containing resin particle (E). there is a ten- 
dency that clearness of grain pattern becomes excellent. The upper limit of the kneading time is more preferably within 
15 minutes, particularly preferat)ly within 10 minutes. The lower limit thereof is not particularly restricted, and preferably 
10 seconds or more, more preferat)ly 30 seconds or more. 
20 [0086] The acrylic SMC or BMC of the present invention exhibits excellent handling property even directly after 
kneading since the compourxJ is thus thickened in a short period of timer to level wherein no stickiness is recognized. 
Further, this SMC or BMC may be sut>jected to compression molding as it is without aging, and may be subjected to 
aging before compression molding if necessary, 

[0087] In the present invention, when kneading is conducted at a kneading temperature and kneading time within 
25 the atjove-described ranges, there is a tendency that the storage stability of the resulted acrylic SMC or BMC is excel- 
lent, since then heat history received by an acrylic SMC or BMC in kneading lowers. 

[0088] Furthermore, when a granite-like artificial martrfe having grain pattern is obtained by compourKling the inor- 
ganic filler-containing resin particle (E) into an acrylic SMC or BMC in the present invention, if kneading is conducted 
at a kneading temperature and kneading time within the above-described ranges, there is a tendency that the swelling 

so and dissolution of the inorganic filler-containing resin particle in the acrylic monomer (A) is suppressed and the grain 
pattern of the resulted artificial marble becomes clear and the appearance thereof becomes excellent. 
[0089] In the present invention, a dough-like material thickened by kneading the above-described constituent com- 
ponents may be used as it is. or the above-described constituent components may be kneaded to be thickened to give 
a dough-like material before being extruded into a desired shape for use, or, further, the above-described constituent 

35 components may be mixed uniformly arxl simultaneously thickened, and extruded into a desired shape, to corttinuously 
produce an acrylic SMC or BMC. 

[0090] In the present invention, it is preferable that two or more tiiickening agents (polymer powders) are used 
together as described above, for controlling tiiickening speed according to the properties of an apparatus used and the 
like, in frie atx>ve-described process. 

40 [0091] In particular, when the above-described constituent components are kneaded to be thickened to give a 
dough-like material before being extraded into a desired shape, it is preferable to use as the polymer powder (C) at least 
tow components selected from the non-crosslinked polymer powder (C3), non-crosslinked polymer powder (C4) and 
crosslinked polymer powder (C5), or to use the polymer powder (C) together with the polymer powder (D). The combi- 
nation of the polymer powders (C3) to (C5) and the polymer powder (D) is not particularly restricted, and it is preferable 

45 to use at least the non-crosslinked polymer powder (C3). 

[0092] In the present invention, the method for kneading constituent components is not particularly restricted, and 
there can be used, for exanple. a kneader, mixed, roll, extruder, kneading extruder and the like. In particular, when the 
constituent components are mixed uniformly and simultaneously thickened and extruded into a desired shape, a knead- 
ing extruder is suitat)ly used. 

50 [0093] The kneading extruder may advantageously be one having kneading function and extruding mechanism 
inside, and exannpies there of include, no limited to. those having a screw. It is preferable that this screw has a shape 
so acting as to decrease heat generation as low as possible in kneading, and it is also possible that passing through of 
water inside a screw for temperature control is enatsled. Regarding tenrperature control, it is preferable that not only a 
screw but also a ban-el are subjected to temperature control. As the method for the temperature control, known methods 

55 may be used. The diameter, length, groove depth, rotation, ternperature and the like of a screw may b appropriately 
selected depending on the amount treated and physical properties of a mixture required. Further, the screw may have 
one axis, two axes or three axes without any limitation. 

[0094] Then, one example of thfe kneading, extruding and continuous shaping production method of the acrylic 
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SMC or BMC of the present invention will be described with refen-ing to drawings. 

[0095] In an apparatus shown in Rg. 1. liquid components among the constituent components of an acrylic SMC 
or BMC are thrown into a tank 1 . As the liquid components herein used, various combination are possible of the above- 
described conponents providing they can pass through a liquid feeding rube (a) 2. liquid feeding pump 3 and a liquid 
s feeding tube (b) 4. For example, combinations of the acrylic monomer (A) with a curing agent, internal releasing agent 
and the like are listed. When a liquid portion prepared by mixing the components is used, it is preferat)te that the com- 
ponents are previously weighed and mixed sufficiently before thrown into the tank 1. 

[0096] For producing the tank 1 , liquid feeding tube (a) 2. tquid feeding pump 3 and liquid feeding tube (b) 4. it is 
preferatrfe to select materials which are not chemically corroded by the liquid components in contact with the materials. 
10 The liquid feeding pump 3 may advarrtageously be a pump having ability to feed liquid in constant amount as repre- 
sented by, for example, a gear pump and a snake pump, and it is preferable that the pump 3 is selected in view of phys- 
ical properties of the liquid components such as viscosity and the like. 

[0097] On the other hand, powdery components among the constituent components of an acrylic SMC or BMC are 
thrown into a vessel 5. As the powdery conponents herein used, various combinations of the above-described compo- 
15 nents are possible providing they can pass through a quantitative feeder 6, and a piping 7. Moreover, depending on the 
number of the components, the combination of another vessel 5 with the quantitative feeder 6 and the piping 7 may fur- 
ther be added. When a powdery portion prepared by mixing the components is used, it is preferable that the compo- 
nents are previously weighed and mixed sufficiently before being thrown into the vessel 5. 

[0098] When a powdery portion prepared by mixing components having different particle sizes and specific gravi- 
20 ties is thrown into a vessel 5, it is preferable that the vessel 5 has means for enabling mixing such as a stirring t)lade 
and the like since there is a possibility of classification in the vessel 5. The vessel 5 is preferably made of a material 
which Is not chemically and physically influenced by the powdery components. 

[0099] The quantitative feeder 6 is such an apparatus as, for example, a screw feeder, and may advantageously be 
one having such powder transferring ability. The proportion (by weight) of the feeding amount of the quantitative feeder 
25 6 to the feeding amount of the liquid feeding pump 3 is preferably as constant as possible. Therefore, it Is preferable that 
the amounts thrown In to the hopper 8 of the liquid components and powdery components are controlled with constantly 
measuring the weights thereof. As the controlling method, there are used for example, a method in which weights of the 
tank 1 and the vessel 5 are measured, and other known methods. 

[01 00] The piping 7 is a means for throwing the powdery components into the hopper 8. The liquid components and 
30 powdery connponents fed Into the hopper 8 is then fed into a kneading and extruding machine 9. The liquid components 

arKi powdery components fed are kneaded by the kneading and extruding machine 9 and the kneaded material is 

simultaneously thickened in the kneading and extruding machine 9 to give a dough-like material. 

[0101] An extruding die 10 is placed on the leading end of the kneading and extruding machine 9. and controls the 

shape of the cross section of the continuously extruded dough-like material. The dough-like material thickened in the 
35 kneading and extruding machine 9 is formed into a SMC or BMC having a specific shape by being extruded through the 

die 10. This shaped material is cut into a given length by a cutter 1 1 . The cutter 1 1 is such means as, for example, a 

guillotine, but is not limited to a guillotine provkJing it has the equivalent functions. 

[0102] Fig. 2 is a schematic view showing one example of a BMC formed into a sheet shape. In the Fig. 2, p repre- 
sents length, Q represents thickness and R represents width. P, Q and R may advantageously be controlled Into desired 
40 dimensions respectively This BMC shaped material may be transferred into a mold directly after production, to be 
molded. 

[0103] Since this BMC shaped material has a draping property, it is preferable that after discharged from the die 10, 
the shaped material Is transferred by a conveyer 12 and the like, as shown in Fig. 1. When longer time is required for 
transferring before molding, it is preferal>le that the shape of the BMC shaped material is kept by covering the material 
45 with cover films 13 and 14 from upper side and lower side respectively, as shown in Fig. 1. It is preferal}le that these 
cover films 13 and 14 have barrier property against monomer and the like contained in the BMC shaped material. Fur- 
ther, when the BMC shape material is transferred, the material is preferably accommodated into a vessel and the like 
for keeping the shape. 

[0104] Then, the method for producing acrylic artificial marble of the present invention will be described below. 
so [0105] In the present Invention, acrylic artificial marble can be obtained by filling the ak>ove-described acrylic SMC 
or BMC into a mold and curing this with heating and compressing. Specific examples of this heat and compression cur- 
ing method include, but are not particularly limited to, a compression mokJing method, injection molding method, extrud- 
ing molding method and the like. 

[0106] In this case, tfie heating temperature is not particularly restricted, and preferably in the range from 80 to 
55 ISO^'C. When tiie heating temperature is 80**C or more, curing time can be shortened and productivity tends to 
increase, and when the heating temperature is 150<*C or less, the appearance of the resulted molded article tends to 
be excellent The lower limit of the heating temperature is more preferably 100**C or more, particularly preferably 1 10**C 
or more. The upper limit is more preferably 1 40*C or less, particularly preferably 1 30**C or less. Further, within this tem- 



10 

•JSDCXID: <EP 1027974A1_I_> 



EP 1 027 974 A1 

perature range, heating may be conducted with making tenrperature difference between an upper nnold arxJ a lower 
mold. 

[01 07] The compression pressure is not particularly restricted, and preferably in the range from 1 to 20 MPa When 
the connpression pressure is 1 MPa or nriore, the filling property of an acrylic SMC or BMC into a mold tends to t>ecome 
5 excellent, and when it is 20 MPa or less, there is a tendency that excellent appearance of a molded article is obtained. 
The lower limit of the compression pressure is more preferably 2 MPa or more, and the upper limit is more preferably 
15 MPa or less. 

[0108] The molding time may advantageously be appropriately selected depending on the thickness of a molded 
article. 

10 [0109] The following examples further illustrate the present invention specifically below. All parts and % in the 
exanrples are by weight. 

< Physical property of polymer powder) 

15 [0110] Average particle size: It was measured using laser scattering particle size distribution analyzer (LA-910. 
manufactured by HORIBA Ltd.) 

Bulk density: It was measured according to JIS R 6126-1970. 

Oil absorption: It was measured according to JIS K 5101-1991. and time directly before a putty-like lamp is steeply 
20 softened with the last one drop of linseed oil was recognized as terminal point 

Specific surface area: It was measured by a nitrogen adsorption method using a surface area meter SA-6201 (man- 
ufactured by HORIBA Ltd.). 

Weight average molecular weight: It is a value calculated in terms of polystyrene according to a GPC method* and 
was measured according to any of the following conditions (1) to (3) depending on the range of the weight-average 
25 molecular weight. 

(1) In the case of a weight-average molecular weight of 100.000 or less: 

[0111] 

30 

Apparatus: High performance GPC apparatus HLC-8120. manufactured by Tosoh Corp. 
Column: TSKgelG2000HXL and TSKgelG4000HXL are connected in series, manufactured by Tosoh Corp. 
Oven temperature: 40**C 
Etution solution: Tetrahydrofuran 
35 Sample concentration: 0.4 % by weight 
Flow rate: 1 ml/minute 
Flow amount: 0.1 ml 
Detector: Rl (differential refractometer) 

40 (2) In the case of a weight-average molecular weight of 100,000 to 1 ,000,000: 

[0112] 

Apparatus: High performance GPC apparatus HLC-8020, manufactured by Tosoh Corp. 
45 Column: Three of TSKgelGMHXL are connected in series, manufactured by Tosoh Corp. 

Oven temperature: SS^'C 

Elution solution; Tetrahydrofuran 

Sample concentration: 0.4 % by weight 

Flow rate: 1 ml/minute 
50 Flow amount: 0.1 ml 

Detector: Rl (differential refractometer) 

(3) In the case of a weight-average molecular weight of 1 ,000,000 or more: 

55 [0113] 

Apparatus: High performance GPC apparatus HLC-8020, manufactured by Tosoh Corp. 
Column: Two of TSKgeIGMHHR-H(30) are connected in series, manufactured by Tosoh Corp. 
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Oven temperature: 40*C 
Elution solution: Tetrahydrofuran 
✓ Sample concentration: 0.4 % by weight 

Flow rate: 1 ml/minute 
5 Flow amount: 0.1 ml 

Detector; Rl (differential refractometer) 

[0114] Since there is not polystyrene standard polymer having a weigh-average molecular weight of over 
20,000.000, when a sample having a weigh-average molecular weight of 1 ,000.000 or more is used, a polystyrene Cai- 
ro ibration cun/e was extrapx>lated to the point of a weigh-average molecular weight of 5,000,000.000. 

[01 1 5] Degree of swelling: A polymer powder was charged in a 1 00 ml measuring cylinder, the cylinder was tapped 
weakly several times to compact the powder to 5 ml, then, to this was charged methyl methacrylate cooled to 10**C or 
lower so that the total amount was 100 ml. and the mixture was stirred quickly until the mixture became totally uniform, 
then, the measuring cylinder was kept in a thermostat at 25'*C for 1 hour, the volume of the polymer powder layer after 
15 swelling was measured, and the degree of swelling was represented by ratio to the volume (5 ml) of the polymer powder 
layer before swelling. 

( Hot water resistance of nrolded article) 

20 [0116] A molded plate was immersed in hot water of 90°C for 300 hours, and color changes (whiteness, color dif- 
ference, degree of yellowing) thereof were corrpared based on the plate before the immersion. 

(1) Production Example of polymer powder (P-1) 

25 [0117] Into a reaction apparatus equipped with a cooling tube, thermometer, stirrer, dropping apparatus and nitro- 
gen introducing tube was charged 925 parts of distilled water and 2.25 parts of potassium persulfate as a polymeriza- 
tion initiator, and the resulting mixture was heated at SO^'C with stinring under nitrogen atmosphere. To this was added 
250 parts of methyl methacrylate dropwise over 3 hours, then, kept for 2 hours intact for completing soap free emulsion 
polymerization, to obtain an emulsion containing a polymer primary particle having an average particle size of 0.60 ^m. 

30 [01 18] The resulted emulsion was spray-dried using a L-8 type spray drier manufactured by OHKAWARA KAKOHKI 
Co. Ltd. at inlet temperature/outiet tenrperature = 150°C/90*C. to obtain a non-crosslinked polymer powder (P-1) con- 
taining a secondary agglomerate particle having an average particle size of 20 fim and containing no surfactant. 
[01 1 9] The resulted non-crosslinked polymer powder (P-1 ) had a weight-average molecular weight of 1 00.000, and 
was completely dissolved in methyl methacrylate and had a degree of swelling of 20-foId or more. The physical proper- 

35 ties are shown in Table 1 . 

(2) Production Example of polymer powder (P-2) 

[01 20] Soap free emulsion polymerization was conducted by the same metiiod as for tiie production example of the 
40 polymer powder (P-1 ) except that the amount of potassium persulfate to be previously charged into the reaction vessel 
was 1 part, to obtain an emulsion containing a polymer primary particle having an average particle size of 0.60 ^m. 
[0121] The resulted emulsion was spray-dried using the same apparatus and the same conditions as for the poly- 
mer powder (P-1), to obtain a non-crosslinked polymer powder (P-2) which contains a secondary agglomerate particle 
having an average particle size of 20 ^m.and contains no surfactant. 
45 [01 22] The resulted non-crosslinked polymer powder (P-2) had a weight-average molecular weight of 200.000. and 
was completely dissolved in methyl methacrylate and had a degree of swelling of 20-fold or more. The physical proper- 
ties are shown in Table 1. 

(3) Production Example of polymer powder (P-3) 

so 

[0123] Into a reaction apparatus equipped with a cooling tube, thermometer, stirrer, dropping apparatus and nitro- 
gen introducing tube was charged 900 parts of distilled water and 0.6 parts of potassium persulfate as a polymerization 
Initiator, and the resulting nruxture was heated at BO^'C wi^ stirring under nitrogen atmosphere. To this was added 20 
parts of methyl methacrylate dropwise over 30 minutes, kept for 30 minutes intact, then, the mixture was cooled to 70**C 
65 over 30 minutes, then, to this was added 80 parts of metiiyl metiiacrylate dropwise over 2 hours. After completion of the 
addition, the mixture was kept at 70*^0 intact for 1 hour, tiien, heated again to SO^'C and kept for 1 hour for completing 
soap free emulsion polymerization, to obtain an emulsion containing a polymer primary particle having an average par- 
ticle size of 0.60 ^m. 
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[0124] The resulted emulsion was spray-dried using the same apparatus and the same conditions as for the p>oly- 
mer powder (P-1). to c^tain a non-crosslinked polymer powder (P-3) containing a secondary agglomerate particle hav- 
ing an average particle size of 20 ^m and containing no surtactent. 

[0125] The resulted non-crosslinked polymer powder (P-3) had a weight-average molecular weight of 400,000, and 
5 was completely dissolved in methyl methacrylate and had a degree of swelling of 20-fbld or nnore. The physical proper- 
ties are shown in Table 1 . 

(4) Production Example of polymer powder (P-3) 

10 [0126] Into a reaction apparatus equipped with a cooling tube, thermometer, stirrer, dropping apparatus and nitro- 
gen introducing tube was charged 925 parts of distilled water. 5 parts of polyoxyethylenenonyl phenyl ether (trade name 
"Emulgen 930", manufactured by Kao Corp.) as a surfactant and 1 .5 parts of potassium persulfate as a polymerization 
initiator, and the resulting mixture was heated at 70'*C witii stirring under nitrogen atnrxjsphere. To this was added a mix- 
ture corrposed of 500 parts of methyl methaaylate and 10 parts of a non-reactive surfactant sodium dialkylsulfosucd- 

15 nate (trade name: "Pelex OT-P". manufactured by Kao Corp.) dropwise over 3 hours, then, kept for 1 hour, and further 
heated to 80°C and kept for 1 hour for completing emulsion polymerization, to obtain an emulsion containing a polymer 
primary particle having an average particle size of 0.10 ^m. 

[0127] The resulted emulsion was spray-dried using the same apparatus and the same conditions as for the poly- 
mer powder (P-1 j, to obtain a non-crosslinked polymer powder (P-4) containing a secondary agglomerate particle hav- 
20 ing an average particle size of 20 fxm. 

[0128] The resulted non-crosslinked polymer powder (P-4) had a weight-average molecular weight of 400,000, and 
was completely dissolved in methyl methacrylate and had a degree of swelling of 20-foId or more. The physical proper- 
ties are shown in Table 1. 

25 (5) Production Example of polymer powder (P-5) 

[0129] Emulsion polymerization was conducted in the same manner as for the production example of the polymer 
powder (P-4) except that 5 parts of a reactive surfactant "RMA-568" (manufactured by Nippon Nyukazai K.K.) was used 
instead of 5 parts of polyoxyethylenenonyl phenyl ether as the surfactant to be previously charged into the reaction ves- 
30 sel, the amount added of potassium sulfate was changed to 0.175 parts, and 10 parts of a reactive surfactant ''Antox- 
MS-60" (manufactured by Nippon Nyukazai K.K.) was used instead of 10 parts of sodium dialkylsutfosuccinate as the 
surfactant in the mixture to be added dropwise, to obtain an emulsion containing a polymer primary particle having an 
average particle size of 0.20 ^m. 

[0130] The resulted emulsion was spray-dried using the same apparatus and the same corxfitions as for the poly- 
35 mer powder (P-1), to obtain a non-crosslinked polymer powder (P-5) containing a secondary agglomerate particle hav- 
ing an average particle size of 20 fim and containing as a constituent component a reactive surfactant. 
[0131] The resulted non-crosslinked polymer powder (P-5) had a weight-average molecular weight of 1.800,000, 
and was completely dissolved in metiiyt methacrylate and had a degree of swelling of 20-fold or more. The physical 
properties are shown in Table 1 . 

40 

(6) Production Examples of polymer powders (P-6) to (P-9) 

[0132] Emulsion polymerization was conducted in the same manner as for the production example of the polymer 
powder (P-5) except that the amount of potassium persulfate to be previously charged into the reaction vessel was 
45 0.375 parts. 0.75 parts. 1 .5 parts and 3 parts, to obtain emulsions containing a polymer primary particle having an aver- 
age partide size of 0.20 jim, 0.20 nm, 0.25 \xm and 0.30 |im. respectively 

[01 33] The resulted emulsions were spray-dried using the same apparatus and the same conditions as for the pol- 
ymer powder (P-1), to obtain non-crosslinked polymer powders (P-6) to (P-9) containing a secondary agglomerate par- 
ticle having an average particle size of 20 ^un and containing as a constituent component a reactive surfactant. 
50 [0134] The resulted non-crosslinked polymer powders (P-6) to (P-9) had a weight-average molecular weight of 
900,000, 600.000, 400.000 and 200.000 respectively. The non-crosslinked polymer powders (P-6) to (P-9) were com- 
pletely dissolved in methyl methacrylate and had a degree of swelling of 20-fold or more. The physical properties are 
shown in Table 1 . 

55 (7) Production Exannple of polymer powder (P-10) 

[0135] Emulsion polymerization was conducted in the same manner as for the production example of the polymer 
powder (P-5) except that the amount of potassium persulfate to be previously charged into the reaction vessel was 1 .5 
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parts, and the mixture to be added dropwise was a mixture composed of 500 parts of methyl methacrylate, 2.5 parts of 
n-dodecyimercaptane and 10 parts of a reactive surfactant "AntQx-MS-60" (manufactured by Nippon Nyukazai K,K.), to 
^ obtain an emulsion containing a polymer primary particle having an average particle size of 0.30 \sm, 

[0136] The resulted emulsion was spray-dried using the same apparatus and the same conditions as for the pdy- 
5 mer powder (P-1). to obtain a non-crosslinked polymer powder (P-10) containing a secondary agglomerate particle 
having an average particle size of 20 fim and containing as a constituent component a reactive surfactant. 
[0137] The resulted non-crosslinked polymer powder (P-10) had a weight-average molecular weight of 100,000, 
and was completely dissolved in methyl methacrylate and had a degree of swelling of 20-fold or more. The physical 
properties are shown in Table 1 . 

(8) Production Examples of polymer powders (P-1 1) to (P-14) 

[0138] Emulsion polymerization was conducted in the same manner as for the production example of the polymer 
powder (P-4) except that 5 parts of sodium alkyldiphenyl ether disulfbnate (trade name: "Pelex SS-H", manufactured by 

15 Kao Corp.) was used instead of 5 parts of polyoxyethylenenonyl phenyl ether as the non-reactive surfactant to be pre- 
viously charged into the reaction vessel, the amount of sodium dialkylsulfosucctnate in the mixture to be added drop- 
wise was changed to 5 parts, and the amount of the polymerization initiator potassium persulfate was changed to 1 
part. 0.25 parts, 0.1 part and 0.05 parts, to obtain emulsions containing a polymer primary particle having an average 
partide size of 0.08 jim, 0.10 ^m. 0.16 fim. 0.18 pm. 

20 [0139] The resulted emulsions ware spray-dried using the same apparatus and the same conditions as for the pol- 
ymer powder (P-1), to obtain non-crosslinked polymer powders (P-1 1) to (P-14) containing a secondary agglomerate 
partide having an average partide size of 30 pm. 20 m^. 20 m rn. 20 ^m respectively. 

[0140] The resulted non-crosslinked polymer powders (P-11) to (P-14) had a weight-average molecular weight of 
600,000, 1,400,000. 3.300.000 and 3,800,000 respectively The non-crosslinked polymer powders (P-11) to (P-14) 
25 were completely dissolved in .methyl methacrylate and had a degree of swelling of 20-fold or more. The physical prop- 
erties are shown in Table 1 . 

(9) Production Example of polymer (xwder (P-1 5) 

30 [0141] Emulsion polymerization was conducted in the same manner as for the production example of the polymer 
powder (P-4) except that 5 parts of sodium alkyldiphenyl ether disulfonate was used instead of 5 parts of p>olyoxyethyl- 
enenonyl phenyl ether as the non-reactive surfactant to be previously charged into the reaction vessel, the amount 
added of potassium sulfate was changed to 0.25 parts, and the mixture to be added drop-wise was changed to a mix- 
ture composed of 497.5 parts of methyl methacrylate. 2.5 parts of 1,3-butyIene glycol di methacrylate and 5 parts of 

35 sodium dialkylsulfosuccinate. to obtain an emulsion containing a polymer primary particle having an average particle 
size of 0.18 ^m. 

[0142] The resulted emulsion was spray-dried using the same apparatus and the same conditions as for the poly- 
mer powder (P-1). to obtain a non-crosslinked polymer powder (P-15) containing a secondary agglomerate particle 
having an average particle size of 18 ^m. 
40 [0143] The resulted crosslinked polymer powder (P-15) had a degree of swelling by methyl methacrylate of 20-fold 
or more. The physical properties are shown in Table 1 . 

(10) Production Example of p)olymer powder (P-16) 

45 [0144] Emulsion polymerization was conducted in the same manner as for the production example of the polymer 
powder (P-4) except that 5 parts of sodium alkyldiphenyl ether disulfonate was used instead of 5 parts of polyoxyethyl- 
enenonyl phenyl ether as the non-reactive surfactant to be previously charged into the reaction vessel, the amount 
added of potassium sulfate was changed to 0.5 parts, and the mixture to be added drop-wise was changed to a rrdxture 
composed of 480 parts of methyl methacrylate, 20 parts of ethyl acrylate and 5 parts of sodium dialkylsulfosuccinate, 

50 to obtain an emulsion containing a polymer primary particle having an average particle size of 0.20 ^mi. 

[0145] The resulted emulsion was spray-dried using the same apparatus as for the polymer powder (P-1) at condi- 
tions of inlet temperature/outlet temperature = 150**C/60'*C. to obtain a non-crosslinked polymer powder (P-16) contain- 
ing a secondary agglomerate particle having an average particle size of 20 ^m. 

[0146] The resulted non-crosslinked polymer powder (P-16) had a weight-average molecular weight of 700,000. 
55 was dissolved completely in methyl methacrylate, and had a degree of swelling of 20-fold or more. The physical prop- 
erties are shown in Table 1 . 
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(11) Production Example of polymer powder (P-IT) 

[0147] Emulsion polymerization was conducted in the same manner as for the production example of the polymer 

powder (P-4) except that 5 parts of "Emulgen 910" instead of 5 parts of "Emulgen 930* as the polyoxyethylenenony! 
5 phenyl ether to be charged into the reaction vessel, the amount added of potassium sulfate was changed to 1 .75 parts. 

and 7.5 parts of pdyoxyethylenenonyl phenyl ether (trade name: "Emulgen 905", manufactured by Kao Corp.) and 5 

parts of sodium dialkylsulfosuccinate were used as the non-reactive surfactant in the monomer to be added dropwise. 

to obtain an emulsion containing a polymer primary particle having an average particle size of 0,60 ^m. 

[0148] The resulted emulsion was spray -dried using the same apparatus and the same conditions as for the poty- 
10 mer powder (P-1). to obtain a non-crosslinked polymer powder (P-17) containing a secondary agglomerate particle 

having an average particle size of 20 ^m. 

[0149] The resumed non-crosslinked polymer powder (P-17) had a weight-average molecular weight of 300,000, 
was dissolved completely in methyl methacryiate. and had a degree of swelling of 20-fold or more. The physical prop- 
erties are shown in Tat)le 1 . 

IS 

(12) Production Exarrple of polymer powder (P-1 8) 

[0150] Emulsion polymerization was conducted In the same manner as for the production example of the polymer 
powder (P-4) exc^t that 12.5 parts of "Emulgen 91 0" instead of 5 parts of "Emulgen 930" as the polyoxyethylenenonyl 
20 phenyl ether to be charged mto the reaction vessel, the amount added of potassium sulfate was changed to 3 parts, 
and the mixture to be added dropwise was changed to a mixture composed of 450 parts of methyl methacryiate, 50 
parts of styrene and 5 parts of sodium dialkylsulfosuccinate, to obtain an emulsion containing a polymer primary parti- 
cle having an average particle size of 0.20 jim. 

[0151 J The resulted emulsion was spray-dried using the same apparatus as for the polymer powder (P-1) at condl- 
25 tions of inlet temperature/outlet temperature = 150*C/60'*C, to obtain a non-crosslinked polymer powder (P-18) contain- 
ing a secondary agglomerate particle having an average particle size of 30 tim. 

[0152] The resulted non-crosslinked polymer powder (P-1 8) had a weight-average molecular weight of 200,000. 
was dissolved completely in methyl methacryiate. and had a degree of swelling of 20-fold or more. The physical prop- 
erties are shown in Table 1 . 

30 

(13) Production Example of polymer powder (P-1 9) 

[0153] Into a reaction apparatus equipped with a cooling tube, thermometer, stirrer, dropping apparatus and nitro- 
gen introducing tube was charged 750 parts of distilled water, 4 parts of sodium alkyldiphenyl ether disulfonate and 2.25 

35 parts of potassium persulfale. and the resulting mixture was heated at 80**C with stirring under nitrogen atmosphere. To 
this was added a mixture connposed of 485 parts of methyl methacryiate. 15 parts of methyl acrylate and 5 parts of 
sodium dialkylsulfosuccinate dropwise over 3 hours, then, kept for 2 hours for completing emulsion polymerization, to 
obtain an emulsion containing a polymer primary particle having an average particle size of 0.10 ^un. 
[0154] The resulted emulsion was spray-dried using No. 62TF type spray drier manufactured by APV ANHYDRO 

40 CO.. LTD. at inlet tennperature/outlet temperature = 150**C/60**C, to obtain a non-crosslinked polymer powder (P-1 9) 
containing a secondary agglomerate particle having an average particle size of 100 jim. 

[0155] The resulted non-crosslinked polymer powder (P-1 9) had a weight-average molecular weight of 100.000, 
and was canpletely dissolved in methyl methacryiate and had a degree of swelling of 20-fold or more. The physical 
properties are shown in Table 1. 

45 

(14) Production Example of polymer powder (P-20) 

[0156] Into a reaction apparatus equipped with a cooling tube, thermometer, stirrer, dropping apparatus and nitro- 
gen introducing tube was charged 925 parts of distilled water. 5 parts of sodium alkyldiphenyl ether disulfonate and 0.25 

so parts of potassium persulfate, and the resulting mixture was heated at 70''C with stirring under nitrogen atmosphere. To 
this was added a mixture composed of 149.85 parts of methyl methacryiate, 0.15 parts of 1.3-butylene glycol dimeth- 
acrylate and 5 parts of sodium dialkylsulfosuccinate dropwise over 5 hours, then, kept for 1 hour, subsequently to this 
* was added 350 parts of methyl methacryiate dropwise over 3.5 hours, then kept for 1 hour, then, kept for 1 hour for com- 
pleting emulsion polymerization, to obtain an emulsion having a core shell structure containing a polymer primary par- 

55 tide having an av rage particle size of 0.10 nm. 

[0157] The resulted emulsion was spray-dried using the same spray drier and same conditions as for the polymer 
powder (P-1). to obtain a polymer powder (P-20) containing a secondary agglomerate particle having an average par- 
ticle size of 20 fxm and having core/shell structure in which the core phase is conposed of a crosslinked polymer and 
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the shell phase is composed of a non-crosslinked polymer. The resulted polymer powder having core-shell structure 
had a degree of swelling of 20-fold or more. The phy^ca! properties are shown in Table 1 . 

( 1 5) Production Example of polymer powder (P-21 ) 

5 

[0158] Into a reaction apparatus equipped with a cooling tube, thermometer, stirrer, dropping apparatus arxJ nitro- 
gen introducing tube was charged 800 parts of distilled water arxl 1 part of polyvinyl alcohol (degree of saponification: 
88%, degree of polymerization: 1000) to prepare a solution, then, to this was added a monomer solution prepared by 
dissolving 2 parts of n-dodecylmercaptane and 2 parts of azobisisobutyronitrile into 400 parts of methyl methacrylate, 

10 and the mixture was heated up to 80°C over 1 hour with stirring at 300 rpm under nitrogen atmosphere, and heated 
under same conditions for 2 hours. Then, the mixture was heated up to SO^'C and heated for 2 hours, then, cooled to 
room temperature for completion of the suspension polymerization. The resulted suspension was f iltered and washed, 
then, dried by a hot air dryer at 50**C, to obtain a rwn-crosslinked polymer powder (P-21) having an average particle 
size of 350 \im. The resulted non-crosslinked polymer powder (P-21) had a weight-average nrK>Iecu!ar weight of 40,000 

75 and a degree of swelling by methyl methacrylate was 1.2. The physical properties are shown in Table 1 . 

(16) Production Example of polymer powder {P-22) 

[0159] Suspension polymerization was conducted in tiie same manner as for the production example of the poly- 
pe mer powder (P-21) except that the stirring rotation was 500 rpm, to obtain a non-crosslinked polymer powder (P-22) 
having an average particle size of 30 ^m. 

(17) Production Example of polymer powder (P-23) 

25 [0160] Suspension polymerization was conducted in the same manner as for the production example of the poly- 
mer powder (P-21) except that the monomer solution to be charged was a monomer solution prepared by dissolving 2 
parts of azobisisobutyronitrile into a nruxture composed of 359.6 parts of methyl methacrylate, 40 parts of etiiyl acrylate 
and 0.4 parts of ethylene glycol dimethacrylate, and the stirring rotation was 500 rpm, to obtain a crosslinked polymer 
powder (P-23) having an average particle size of 30 jim. The physical properties are shown in Table 1. 

30 

(18) Production Example of polymer powder (P-24) 

[0161] Suspension polymerization was conducted in the same manner as for the production example of the poly- 
mer powder (P-21) except that the monomer solution to be charged was a monomer solution prepared by dissolving 0.5 
35 parts of azobisisobutyronitrile into 400 parts of methyl methacrylate, and the stirring rotation was 500 rpm, to obtain a 
non-crosslinked polymer powder (P-24) having an average particle size of 30 ^im and a weigh-average molecular 
weight of 1 ,200.000. The physical properties are shown in Table 1 . 

(19) Production Example of pdymer powder (P-25) 

40 

[0162] Suspension polymerization was conducted in the same manner as for the production example of the poly- 
mer powder (P-21 ) except that the monomer solution to be charged was a monomer solution prepared by dissolving 1 .2 
parts n-dodecylmercaptane and 0,5 parts azobisisobutyroniti-ile into a mixture corrposed of 384 parts of methyl meth- 
acrylate ar>d 16 parts of metiiyi acrylate. and the stirring rotation was 500 rpm, to obtain a non-aossiinked polymer 
45 powder {P-25) having an average particle size of 30 n m and a weigh-average molecular weight of 120,000. The phys- 
ical properties are shown in Table 1. 

(20) Production Example of polymer powder (P-26) 

50 [0163] Suspension polymerization was corxlucted in The same manner as for the production example of the poly- 
mer powder (P-21) except tiiat the monomer solution to be charged was a monomer solution prepared by dissolving 0.3 
parts n-dodecylmercaptane and 2 parts azobisisobutyronitrile into a mixture composed of 340 parts of methyl methacr- 
ylate, 12 parts of ethyl acrylate and 48 parts of methacrylic acid, and the initial heating was effected up to 75*'C, to 
obt^n a non-crosslinked polymer powder (P-26) having an average particle size of 350 ^m arid a weigh-average molec- 

55 ular weight of 280.000. The physical properties are shown in Tat>le 1. 
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(21) Production Example of polymer powder (P-27) 

[0164] Suspension polymerization was conducted In the same manner as for the production exanrple of the poly- 
mer powder (P-21) except that the monomer solution to be charged was a monomer solution prepared by dissolving 0.6 
5 parts n-dodecylmercaptane and 4 parts azobisisobutyronitrile into a mixture conrposed of 280 parts of methyl methacr- 
ylate and 1 20 parts of styrene, and the initial heating was effected up to 75*'C, to obtain a non-crosslinked polymer pow- 
der (P-27) having an average particle size of 350 jim and a weigh-average molecular weight of 200.000. The physical 
properties are shown in Table 1. 

10 (22) Production Example of polymer powder (P-28) 

[0165] Suspension polymerization was conducted in the same manner as for the production example of the poly- 
mer powder (P-21) except that the monomer solution to be charged was a monomer solution prepared by dissolving 1 .2 
parts n-dodecylmercaptane and 0.8 parts azobisisobutyronitrile into a mixture composed of 360 parts of methyl meth- 
15 acrylate and 40 parts of methyl acrylate, and the initial heating was effected up to 75°C, to obtain a non-crosslinked pol- 
ymer powder (P-28) having an average particle size of 350 ^m and a weigh-average nrwiecular weight of 100.000. The 
physical properties are shown in Table 1. 

(23) Production example of syrup (A-1) 

20 

[0166] 8 parts of the non-crosslinked polymer powder (P-21) was added to a monomer mixture composed of 10 
parts of methyl methaaylate and 9 pats of 1 ,3-buty!ene glycol dimethacrylate. and the mixture was heated up to 50**C 
and stirred for 2 hours to dissolve the non-crosslinked polymer powder (P-21) completely, to obtain a syrup (A-1). 

25 (24) Production example of syrup (A-2) 

[0167] 1 1 parts of the non-crosslinked polymer powder (P-21) was added to a monomer mixture conrposed of 14 
parts of methyl methacrylate and 6 pats of neopentyl glycol dimethacrylate. and the mixture was heated up to SO'^C and 
stirred for 2 hours to dissolve the rK)n-crosslinked polymer powder (P-21 ) completely, to obtain a syrup (A-2). 

30 

(25) Production example of syrup (A-3) 

[0168] A syrup {A-3) was obtained in the same manner as for the production example of the syrup (A-1) except that 
the amount of the non-crosslinked polymer powder (P-21) was 7 parts, the amount of methyl methacrylate was 8 parts 
35 and the amount of 1 ,3-butylene glycol dimethacrylate was 7 parts. 

(26) Production example of syrup (A-4) 

[0169] A syrup (A-4) was obtained in the same n^nner as for the syrup (A-2) except that the non-crosslinked pol- 
40 ymer powder (P-22) was used instead of the non-crosslinked polymer powder (P-21 ). and the amount of neopentyl gly- 
col dimethacrylate was 5 parts. 

(27) Production example of syrup (A-S) 

45 [0170] A syrup (A- 5) was obtained in the same manner as for the syrup (A-1) except that 10 parts of the non- 
crosslinked polymer powder (P-22) was used instead of 8 parts of the non-crosslinked polymer powder (P-21). and the 
amount of 1,3-butylene glycol dimethacrylate was 4 parts. 

(28) Production example of Inorganic filler-containing resin particle 

50 

[0171] To 30 parts of the syrup (A-1) was added 0.5 parts of t-amyl peroxy benzoate (trade name: KD-1 , manufac- 
tured by Kayaku Akuzo K.K.), 0.15 parts of zinc stearate as an internal releasing agent 60 parts of aluminum hydroxide 
(trade name: Higilite H-310, manufactured by Showa Denko K.K.) as an Inorganic filler, 0.05 parts of a white inorganic 
pigment or black inorganic pigment and 10 parts of the non-crosslinked polymer powder (P-1 1), and the mixture was 
55 kneaded for 10 minutes by a kneader to obtain an acrylic SMC. Then, this acrylic BMC was filled in a mold for flat plate 
molding of 200 mm square and was cured with heating and compressing for 10 minutes under conditions of a mold tem- 
perature of 1 30''C and a pressure of 10 MPa. to obtain white or tDlack acrylic artificial marble having a thickness of 10 
mm. The resulted acrylic artificial martjie was ground by a crusher to obtain a white or black inorganic filler-containing 
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resin particle having an average particle size of 350 nm. The powdery properties thereof are shown in Table 2. 
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Table 2 





powdery property of inorganic filler-containing resin particle 




average parti- 
cle size ({im) 


bulkdensfty 
(g/ml) 


oil absorption 
(ml/100g) 


degree of swell- 
ing (-fold) 


specific surface 
area (m^/g) 


inorganic filler- 
containing resin 
particle 


350 


0.82 


45 


1.1 


0.5 



[Example 1] 

15 [0172] A mixture of 7 parts of methyl methacrylate. 3 parts of isobonyl methacrylate and 10 parts of neopentyl gly- 
col dimethacrylate as an acrylic monomer mixture (A), 0.5 parts of t-amyl peroxy benzoate (trade name: KD-1 , manu- 
factured by Kayaku Akuzo K.K.) as a curing agent, 0.15 parts of zinc stearate as an internal releasing agent 65 parts 
of aluminum hydroxide (trade name: Higilrte H-310. manufactured by Showa Denko K.K.) as an inorganic filler (B), 0.36 
parts of a green inorganic pigment, 0.06 parts of a blue inorganic pigment and 0.07 parts of a t^lack inorganic pigment 

20 as coloring agents, and 15 parts of the polymer powder (P-1) as a thickening agent were charged into a kneader, and 
kneaded for 10 minutes to obtain an acrylic BMC. The resulted acrylic BMC was thickened to t>ecome a dough-like 
material even directly after the kneading, had no stickiness and gave excellent handling property 
[0173] Then. 700 g of this acryWc BMC was filled in a mold for flat plate molding of 200 mm square and was cured 
with heating and compressing for 10 minutes under conditions of a mold temperature of 130**C and a pressure of 10 

25 MPa. to obtain dark green acrylic artificial martrfe having a thickness of 1 0 mm. The surface of the resulted artificial mar- 
ble had extremely high gloss, and was a mirror-like surface having no defect, and appeararKe thereof was extremely 
good. 

[0174] Further, color change of the molded article after immersion in hot water was fairly small, and excellent hot 
water resistance was shown. 

30 

[Exanple 2] 

[0175] An acrylic BMC was obtained in the same manner as for Example 1 except that the polymer powder (P-2) 
was used as the thickening agent, and the amount added of the acrylic monomer mixture, the amount added of alumi- 
35 num hydroxide and amount added of the curing agent ware changed as shown in Table 3. The resulted acrylic BMC 
was thickened to become a dough-like material even directly after the kneading, had no stickiness and gave excellent 
handling property. 

[0176] Then, a dark green acrylic artifrcial mart)le was obtained in the same manner as for Example 1 using this 
acrylic BMC. The evaluation results are shown in Table 3. 

40 

[Exanple 3] 

[0177] An acrylic BMC was obtained in the same manner as for Example 1 except that 27 parts of the syrup (A1) 
was used as the acrylic monomer mixture (A), 10 parts of the polymer powder (P-3) was used as the thickening agent, 
45 and the amount added of aluminum hydroxide was changed to 63 parts. The resulted acrylic BMC was thickened to 
become a dough-like material even directly after the kneading, had no stickiness and gave excellent handling property 
[0178] Then, a dark green aaylic artifk;ial martDle was obtained in the same manner as for Example 1 using this 
acrylic BMC. The evaluation results are shown in Table 3. 

50 [Example 4] 

[0179] A mixture of 7 parts of methyl methacrylate. 4 parts of isobonyl methacrylate and 13 parts of neopentyl gly- 
col dimethacrylate as an acrylic monomer mixture (A), 0.65 parts of t-amyl peroxy benzoate as a curing agent, 0.15 
parts of zinc stearate as an internal releasing agent, 46 parts of aluminum hydroxkJe as an inorganic filler (B), 20 parts 
55 of an inorganic filler-containing resin particle (E) (1 0 parts of a white inorganic filler-containing resin particle and 1 0 part 
of a black inorganic filler-containing resin partide), and 10 parts of the polymer powder (P-1) as a thickening agent were 
charged into a kneader, and kneaded for 10 minutes to obtain an acrylic BMC. The r suited acrylic BMC was thickened 
to become a dough-like material even directly after the kneading, had no stickiness and gave excellent handling prop- 
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erty. 

[0180] Then, black granite-like acrylic artificial marble of 200 mm square and 1 0 mm thickness was obtained in the 
same manner as for Example 1 using this acrylic BMC. The surface of the resulted artificial mart)Ie had extremely high 
gloss, was a mirror-like surface having no defect and had clear grain pattern without unevenness, and appearance 
5 thereof was extremely good. 

[0181] Further, color change of the molded article after immersion in hot water was fairly small, and excellent hot 
water resistance was shown. 

[Examples 5 to 6] 

10 

[0182] Acrylic BMC was obtained in the same manner as for Exanple 4 except that 27 parts of the syrup (A1) was 
used as the acrylic nrK)nomer mixture (A) and other composition was changed as shown in Table 3. The resulted acrylic 
BMC was thickened to become dough-like materials even directly after the kneading, had no stickiness and gave excel- 
lent handlirtg property. 

15 [0183] Then, t^lack gran'rte-like acrylic artificial marble was obtained in the same manner as for Example 1 using this 
acrylic BMC. The evaluation results are shown in Table 3. 

[Example 7] 

20 [0184] An acrylic BMC was obtained in the same manner as for Example 3 except that the polymer powder (P-4) 
was used as the thickening agent. The resulted acrylic BMC was thickened to become a dough-like material even 
directly after the kneading, had no stickiness and gave excellent harKlling property. 

[0185] Then, dark green acrylic artificial mart)le was obtained In the same manner as for Exanrple 1 using this 
acrylic BMC The evaluation results are shown in Tat>le 3. 

25 

[Example 8] 

[0186] An acrylic BMC was obtained in the same manner as for Example 6 except that the polymer powder (P-4) 
was used as the thickening agent. The resulted acrylic BMC was thickened to become a dough-like material even 
30 directly after the kneading, had no stickiness and gave excellent handling property. 

[0187] Then, black granite-like acrylic artificial marble was obtained In the same manner as for Example 1 using this 
acrylic BMC The evaluation results are shown in Table 3. 

[Comparative Example 1] 

35 

[0188] An acrylic BMC was obtained in the same manner as for Example 4 except that the polymer powder (P-21) 
was used as the thickening agent. 

[0189] The resulted acrylic BMC was not thickened directly after the kneading and in the form of semi-liquid, and 
had stickiness and exhibited extremely poor handling property. It was necessary to age this BMC at 60 *C for 24 hours 
40 or more for keeping this aaylic BMC under non-sticky condition. 

[0190] Black granite-like acrylic artificial marble was obtained in the same manner as for Example 1 using the 
acrylic BMC obtained by aging as described above, and the surface of the molded article had a pinhole artd had uneven 
grain pattern, and this grain pattern was indefinite and appearance thereof was extremely poor. The evaluation results 
are shown in Table 3. 

45 

[Examples 9 to 12] 

[0191] Acrylic BMC was obtained in the same manner as for Example 1 except that composition of the acrylic BMC 
was changed as shown in Table 4. The resulted acrylic BMC was thickened to become a dough-like material even 
so directly after the kneading, had no stickiness and gave excellent handling property. 

[0192] Then, dark green acrylic artificial marble was obtained In the same manner as for Exanple 1 using this 
acrylic BMC. The evaluation results are shown in Table 4. 

[Examples 13 to 16] 

55 

[01 93] Acrylic BMC was obtained in the same manner as for Example 4 except that composition of the acrylic BMC 
was changed as shown in Table 4. The resulted acrylic BMC was thickened to become a dough-like material even 
directly after the kneading, had no stickiness and gave excellent handling property. 
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[01 941 Then, black granite-like acrylic artificial marble was obtained in the same manner as for Example 1 using this 
acrylic BMC. The evaluation results are shown In Table 4. 

[Exanple 17] 

5 

[0195] An acrylic BMC was obtained in the same manner as for Example 4 except that the connposition of the 
acrylic BMC was changed as shown in Table 4 (kneading tenperature: 25**C). The resulted acrylic BMC was thickened 
to become a dough-like material even directly after the kneading, had no stickiness and gave excellent handling prop- 
erty. Further, even when left for 3 months in atmosphere at 23°C, it was not cured and extremely excellent storage sta- 
10 bility was shown. 

[01 96] Then, black granite-like acrylic artificial marble was obtained in the same manner as for Example 1 using this 
acrylic BMC. The evaluation results are shown in Table 4. 

[Example 18] 

15 

[0197] A mixture of 15 parts of methyl methacrylate and 13 parts of neopentyl glycol dimethacrylale as an acrylic 
monomer mixture (A), 0,8 parts of 1 . 1 -bis(t-butyl peroxy) 3,3.5-trimethy!cyclohexane (trade name: Perhexa. manufac- 
tured by NOF Corp.) as a curing agent. 0.15 parts of zinc stearate as an internal releasing agent. 61 parts of aluminum 
hydroxide as an inorganic filler (B). and 8 pats of the polymer powder (P-1 1) and 3 parts of the polymer powder (P-13) 
20 as curing agents were charged into a kneader, and kneaded for 10 minutes to obtain an acrylic BMC. The resulted 
acrylic BMC was thickened to suitable viscosity to become a dough-like material even directly after the kneading, had 
no stickiness and gave excellent handling property. 

[0198] Then, this acrylic BMC was extruded by a 6-inch single screw extruder (LTD = 13.2) at a speed of 200 kg/h 
into a sheet having a width of 150 mm and a thickness of 10 mm. The temperature of the extruded BMC was 50**C or 
25 less and extrusion was conducted without problem. 

[0199] This sheet shaped acrylic BMC was aged at room temperature for 1 hour to complete thickening. The acrylic 
BMC after the thickening kept the sheet shape before the aging intact. 

[0200] When this sheet shaped acrylic BMC was left in atmosphere at 23**C. it was not cured even after 3 months 
or more and extremely excellent storage stability was shown. 
30 [0201] This sheet shaped acrylic BMC was cut and filled in an amount of 700 g into a flat plate mold of 200 mm 
square, and acrylic artificial mart^le of 200 mm square and 10 mm thickness was obtained in the same manner as in 
Example 1. The surface of the resulted artificial marble had extremely high gloss, was a mirror-like surface having no 
defect, and appearance thereof was extremely good. The evaluation results are shown in Tatrfe 5. 

35 [Example 19] 

[0202] A mixture of 7 parts of methyl mettiacrylate and 13 parts of 1 ,3-butylene glycol di methacrylate as an acrylic 
monomer mixture (A), 0.8 parts of 1p1-bis(t-butyl peroxy) 3.3,5-trimethylcyclohexane as a curing agent, 0.15 parts of 
zinc stearate as an internal releasing agent. 51 parts of aluminum hydroxide as an inorganic filler (B). 20 parts of an 

40 inorganic filler-containing resin particle (E) (10 parts of a white inorganic filler-containing resin particle and 10 parts of 
a black inorganic filler-containing resin particle), and 6 pats of the polymer powder (P-1 1) and 3 parts of the polymer 
powder (P-13) as curing agents were charged into a kneader. and kneaded for 10 minutes to obtain an acrylic BMC. 
The resulted acrylic BMC was thickened to suitable viscosity to become a dough-like material even directly after the 
kneading, had no stickiness and provided excellent handling property. 

45 [0203] Then, this acrylic BMC was extruded into sheet shape in the same manner as in Example 18. The temper- 
ature of the extruded BMC was 50°C or less and extrusion was conducted without problem. 

[0204] This sheet shaped acrylic BMC was aged at room temperature for 1 hour to complete thickening. The acrylic 
BMC after the thickening for 1 hour kept the sheet shape before the aging Intact. 

[0205] When this sheet shaped acrylic BMC was left in atmosphere at 23''C. it was not cured even after 3 months 

50 or more and extremely excellent storage stability was shown. 

[0206] This sheet shaped acrylic BMC was cut and filled In an amount of 700 g into a fiat plate nrtold of 200 mm 
square, and acrylic artificial mart>le of 200 mm square and 10 mm thickness was obtained in the same manner as in 
Example 1. The surface of the resulted artificial rnart)le had extremely high gloss, was a mirror-like surface having no 
defect had clear grain pattern without unevenness, and appearance thereof was extremely good. The evaluation results 

55 are shown in Table 5. 



DOCID: <EP 1027974A1J_> 



22 



EP 1 027 974 A1 

[Examples 20 to 22] 

[0207] Acrylic BMC was obtained In the same manner as in Example 1 8 except that the syrup (A2) was used as the 
acrylic monomer mixture (A) and the thickening agent was changed as shown in Table 5. and the acrylic BMC was 
5 extruded into sheet shape, aged. then, cured with heating and compressing, to obtain aaylic artificial martsle. The eval- 
uation results are shown in Table 5. 

[Examples 23] 

10 [0208] Acrylic BMC was obtained in the same manner as In Example 1 9 except that the syrup (A3) was used as the 
acrylic monomer mixture (A) and the thickening agent was changed as shown in Table 5. and the acrylic BMC was 
extruded into sheet shape, aged, then, cured with heating and compressing, to obtain granite-like acrylic artificial mar- 
ble. The evaluation results are shown in Table 5. 

15 [Example 24] 

[0209] Acrylic BMC was obtained in the same manner as in Example 18 except that the polymer powder (P-1 1) was 
used alone as the thickening agent as shown in Table 5 (kneading temperature: 25'*C). The resulted acrylic BMC was 
thickened to become a dough-like BMC material directly after the kneading, had no stickiness and gave excellent han- 
20 dling property. 

[021 0] Then, this acrylic BMC was extruded into sheet shape in the same manner as in Example 18. The viscosity 
of the BMC was too high, share heat was accumulated, and the temperature of the BMC rose to 80**C. 
[0211] When this sheet shaped acrylic BMC was left in atmosphere at 23*'C, it was not cured In 2 months and 
extremely excellent storage stability was shown. 
25 [021 2] This sheet shaped acrylic BMC was aged at room temperature for 1 hour for conpletion of thickening, then, 
cut and filled in an amount of 700 g into a flat plate mold of 200 mm square, and acrylic artificial mart^le of 200 mm 
square and 10 mm thickness was obtained in the same manner as in Ej^mple 1. The evaluation results are shown in 
Table 5. 

30 [Example 25] 

[021 3] Acrylic BMC was obtained in the same manner as in Example 1 8 except that the polymer powder (P-1 3) was 
used alone as the thickening agent as shown in Table 5 (kneading temperature: 25**C). The resulted acrylic BMC was 
sticky semi-dough-like BMC directly after the kneading. 

35 [0214] Then, this acrylic BMC was extruded into sheet shape in the same manner as in Exanrple 18. The temper- 
ature of the extruded BMC was 50°C or less, however, the extruded material was soft and had stickiness. Aging for 16 
hours at room temperature was required for thickening this BMC extruded into sheet shape into condition of no sticki- 
ness. This sheet shaped BMC after aging had slightly changed size, however, kept the sheet shape. 
[021 5] This sheet shaped acrylic BMC aged was cut and filled in an amount of 700 g into a flat plate mold of 200 

40 mm square, and acrylic artificial maft>le of 200 mm square and 10 mm thickness was obtained in the same manner as 
in Exanple 1 . The evaluation results are shown in Table 5. 

[Example 26] 

45 [0216] Acrylic BMC was kneaded, formed into sheet shape, then, molded in the same manner as in Exanrple 18 
except that the composition of the acrylic BMC was changed as shown in Table 6, to obtain acrylic artificial marble. The 
evaluation results are shown in Table 6. 

[Example 27] 

50 

[0217] Acrylic BMC was kneaded, formed into sheet shape, then, molded in the same manner as in Example 19 
except that the composition of the acrylic BMC was changed as shown in Table 6, to obtain granite-like acrylic artificial 
marble. The evaluation results are shown in Table 6. 

55 [Examples 28 to 29] 

[0218] Acrylic BMC was kneaded, formed into sheet shape, then, molded in the same nnanner as in Example 18 
except that the composition of the aaylic BMC was changed as shown in Table 6. to obtain acrylic artificial mart^e. The 
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evaluation results are shown in Table 6. 
[Examples 30] 

5 [0219] Acrylic BMCs was kneaded, formed into sheet shape, then, molded in the same manner as in Example 19 
except that the composition of the acrylic BMC was changed as shown in Table 6. to obtain granite-like acrylic artificial 
mart)le. The evaluation results are shown in Table 6. 

[Example 31] 

10 

[0220] Acrylic BMC was obtained in the same manner as in Example 1 8 except that the polymer powder (P-1 5) was 
used alone as the thickening agent and other composition was changed to a composition shown in Tab»le 6 (kneading 
temperature: 25°C). The resulted acrylic BMC was sticky semi-dough-like Bf^^C directly after the kneading. 
[0221] Then, this acrylic BMC was extruded Into sheet shape in the same manner as in Exanple 18. The temper- 

75 ature of the extruded BMC was SO^'C or less, however, the extruded material was soft and had stickiness. Aging for 16 
hours at room temperature was required for thickening this BMC extruded Into sheet shape into condition of no sticki- 
ness. This sheet shaped BMC after aging had slightly changed size, however, kept the sheet shape. 
[0222] This sheet shaped acrylic BMC aged was cut and filled in an amount of 700 g into a flat plate mold of 200 
mm square, and acrylic artificial marble of 200 mm square and 10 mm thickness was obtained in the same manner as 

20 in Example 1 . The evaluation results are shown in Table 6. 

[Example 32] 

[0223] Aaylic BMC was kneaded, formed into sheet shape, then, molded in the same manner as in Example 18 
25 except that the composition of the acrylic BMC was changed as shown in Table 6, to obtain acrylic artificial mart)le. The 
evaluation results are shown in Tat)le 7. 

[Exanple 33] 

30 [0224] Aaylic BMC was kneaded, formed into sheet shape, then, molded in the same manner as in Example 19 
except that the composition of the aaylic BMC was changed as shown in Table 7. to obtain granite-like acrylic artificial 
mart>Ie. The evaluation results are shown in Table 7. 

[Examples 34 to 36] 

35 

[0225] Aaylic BMC was kneaded, formed into sheet shape, then, molded in the same manner as in Example 18 
except that the corrposition of the aaylic BMC was changed as shown in Table 7. to obtain aaylic artificial marble. The 
evaluation results are shown in TalDie 7. 

40 [Examples 37] 

[0226] Aaylic BMC was kneaded, formed into sheet shape, then, molded in the same manner as in Example 19 
except that the composition of the aaylic BMC was changed as shown in Table 7, to obtain granite-like acrylic artificial 
mart>Ie. The evaluation results are shown in Table 7. 

45 

[Examples 38] 

[0227] Aaylic BMC was kneaded (kneading temperature: 25*'C). formed into sheet shape, then, molded in the 
same manner as in Example 18 except that the composition of the aaylic BMC was changed as shown in Table 7, to 
50 obtain granite-like acrylic artifidal marble. The evaluation results are shown in Table 7. 

[Comparative Examples 2 to 5] 

[0228] Aaylic BMC was kneaded in the same manner as in Example 1 8 except that the composition of the acrylic 
55 BMC was changed to a composition shown in Table 7. The resulted acrylic BMC was not thickened suffidently directly 
after the kneading, and semi-liquid BMCs. 

[0229] Then, this acrylic BMC was extruded Mo sheet shape in the same manner as in Example 18. The temper- 
ature of the extruded BMC was 30''C or less, however, the extruded material was sticky and too soft to keep the sheet 
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shape. Aging for 24 hours or more at room temperature was required for thickening the BMC extruded into sheet shape 
into condition of no stickiness. 

[0230] These sheet shaped aaylic BMC aged was filled in an amount of 700 g into a flat plate mold of 200 mm 
square, and acrylic artificial mart)!e of 200 mm square and 10 mm thickness was obtained in the same manner as in 
5 Example 1 . The evaluation results are shown in Table 7. 

[Example 39] 

[0231] 8 parts of methyl methacrylate. 10 parts of isobonyl methacrylate and 10 parts of neopentyl glycol dimeth- 
10 acrylate as an acrylic monomer or an acrylic monomer mixture (A). 0.8 parts of 1 . 1 -bis{t-butyl peroxy)3,3,5-trimethylcy- 
clohexane as a curing agent. 0.01 parts of 2.6-di-t-butyl-4-methylphenol (trade name: Sumilizer BHT. manufactured by 
Sumitomo Chemical Co., Ltd.) as a polymerization inhibitor, 0.15 parts of zinc stearate as an internal releasing agent, 
61 parts of aluminum hydroxide as an inorganic filler (B). and 1 1 pats of the polymer powder {P-12) as a thickening 
agent were charged into a kneader. and kneaded for 10 minutes with passing cooling water of 25**C through the jacket 
15 of the kneader to obtain an acrylic BMC. The resulted acrylic BMC was thickened to become a dough-iike material even 
directly after the kneading, had no stickiness and gave excellent handling property. 

[0232] This acrylic BMC was left in atmosphere of 23**C. tt was not cured even after 3 months or more, and 
extremely excellent storage stability was shown. 

[0233] Aaylic artificial marble of 200 mm square and 10 mm thickness was obtained in the same manner as in 
20 Exanple 1 using this acrylic BMC. The evaluation results are shown in Table 8. 

[Examples 40 to 42] 

[0234] Acrylic BMC was obtained in the same manner as in Example 39 except that conditions shown in Table 8 
25 ware used, and acrylic artificial marble of 200 mm square and 10 mm thickness was obtained in the same manner as 
in Exannple 1 . The evaluation results are shown in Table 8. 

[Comparative Example 6] 

30 [0235] Acrylic BMC was obtained in the same manner as in Example 39 except that conditions shown in Table 8 
were used. In the column of curing agents in the tat>le. "Perbutyl O" represents t-butyl peroxy-2-ethyl hexanoate (trade 
name: Perbutyl O. manufactured by NOP Corp.). 

[0236] This acrylic BMC was not thickened directly after the kneading and in the form of semi-liquid, and had stick- 
iness and exhibited extremely poor handling property. It was necessary to further age this BMC at 60°C for 24 hours or 
35 more for thickening this aaylic BMC into a dough-like material. 

[0237] Artificial marble of 200 mm square and 10 mm thickness was obtained in the same manner as in Exanple 
1 (however, the mold temperature was 110 **C) using the acrylic BMC after the aging. The molded article had a pinhole 
on the surface and appearance thereof was poor. The evaluation results are shown in Table 8. 

40 [Comparative Exannple 7] 

[0238] Acrylic BMC was obtained in the same manner as in Example 39 except that conditions shown in Table 8 
ware used. In the column of curing agents in the table, "Perbutyl D" represents di-t-butyl peroxide (trade name: Pertxrty! 
D, manufactured by NOP Corp.). 
45 [0239] This acrylic BMC was not thickened directly after the kneading and in the from of semi-liquid, and had stick- 
iness and exhibited extremely poor handling property. It was necessary to further age this BMC at 60**C for 24 hours or 
more for thickening this aaylic BMC into a dough-like material. 

[0240] Artificial martjie of 200 mm square and 10 mm thickness was obtained in the same manner as in Exannple 
1 (however, the mold temperature was 140 **C and the molding time was 20 minutes) using the acrylic BMC after the 
50 aging. The molded article had a pinhole on the surface and appearance thereof was poor. The evaluation results are 
shown in Table 8. 

[Comparative Exanple 8] 

55 [0241] Aaylic BMC was obtained in the same manner as in Example 39 except that conditions shown in Table 8 
were used. In the column of curing agents in the table. "Percumyl D** represents dicumyl peroxide (trade name: Per- 
cumyl D, manufactured by NOP Corp.). 

[0242] This acrylic BMC was not thickened directly after the kneading and in the form of semi-liquid, and had stick- 
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iness and exhibited extremely poor handling property. It was necessary to further age this BMC at 60**C for 24 hours or 
tnore for thickening this acrylic BMC into a dough-like material. 

[0243] Artificial marble of 200 mm square and 10 mm thickness was obtained in the same manner as in Example 
1 (however, the mold temperature was 120 *C arKl the molding time was 30 minutes) using the acrylic BMC after the 
5 aging. The molded article had a pinhole on the surface and appearance thereof was poor. The evaluation results are 
shown in Table 8. 

[Example 43] 

10 [0244] 13 parts of methyl methacrylate and 15 parts of neopentyl glycol dimethacrylate as an acrylic monomer or 
an acrylic monomer mixture (A). 0.8 parts of 1.1-bis(t-butyl peroxy) 3,3.5-trimethyicycIohexane as a curing agent 0.01 
parts of 2.6-di-t-butyl-4-methylphenol (trade name: Sumilizer BUT, manufactured by Sumitomo Chemical Co., Ltd.) as 
a polymerization inhibitor, 0.15 parts of zinc stearate as an internal releasing agent. 52 parts of aluminum hydroxide as 
an inorganic filler (B), 5 parts of an Inorganic filler-containing resin particle (E) (2.5 parts of a white inorganic filler-con- 

15 taining resin particle and 2.5 part of a black inorganic filler-containing resin particle), and 15 pats of the polymer powder 
(P-1 1) as a thickening agent were charged into a kneader. and kneaded for 10 minutes with passing cooling v\^ter of 
25''C through the jacket of the kneader to obtain an acrylic BMC. The resulted acrylic BMC was thickened to become a 
dough-like material even directly after the kneading, had no stickiness and gave excellent handling property. 
[0245] Granite-like acrylic artificial rnart>le of 200 mm square and 10 mm thickness was obtained in the same man- 

20 ner as in Example 1 using this acrylic BMC. The evaluation results are shown in Table 8. 

[Examples 44 to 47] 

[0246] Acrylic BMC was obtained in the same manner as in Example 43 except that conditions shown in Table 8 
25 were used, and granite-like acrylic artificial mart^e of 200 mm square arKJ 10 mm thickness was obtained in the same 
manner as in Example 1 . The evaluation results are shown in Table 8. 

[Comparative Example 9] 

30 [0247] Acrylic BMC was obtained In the same manner as in Example 43 except that conditions shown in Table 8 
were used. This acrylic BMC was not thickened directly after the kneading and in the form of semi-liquid, and had stick- 
iness and exhibited extremely poor handling property. It was necessary to further age this BMC at GO^'C for 24 hours or 
more for thickening this acrylic BMC into a dough-like material. 

[0248] Granite-like artificial marine of 200 mm square and 10 mm thickness was obtained in the same manner as 
35 in Example 1 (however, the mold temperature was MC'C and the molding time was 20 minutes) using this acrylic BMC 
aged. The surface of the molded article had a pinhole and had uneven grain pattern, and the grain pattern was indefi- 
nite, and appearance thereof was poor. The evaluation results are shown in Table 8. 

[Comparative Example 10] 

40 

[0249] Acrylic BMC was obtained in the same manner as in Comparative Example 7 except that the kneading tem- 
perature was 60**C and the kneading time was 30 minutes. When this acrylic BMC was left in atmosphere of 23°C, it 
was cured in 2 weeks, and the storage stability thereof was poor. 

[0250] Artificial marble of 200 mm square and 10 mm thickness was obtained in the same manner as in Example 
45 1 (however, the mold temperature was 140 **C and the molding time was 20 minutes) using this acrylic BMC after the 
aging. The evaluation results are shown in Table 8. 

[Conparative Example 11] 

50 [0251] Acrylic BMC was obtained in the same manner as in Comparative Example 9 except that the kneading tem- 
perature was eo^'C and the kneading time was 30 minutes. When this acrylic BMC was left in atmosphere of 23'>C. it 
was cured in 2 weeks, and the storage stability thereof was poor. 

[0252] Artificial marble of 200 mm square and 10 mm thickness was obtained in the same manner as in Example 
1 (however, the mold temperature was 140 **C and the molding time was 20 minutes) using the acrylic BMC after the 
55 aging. In the resulted artificial marble, the inorganic filler-containing resin particle as a material for grain pattern was dis- 
solved, and granrte-like appearance was not obtained, and appearance there of was poor. The other evaluation results 
are shown in Table 8. 
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[Example 48] 

[0253] 12 parts of methyl methacrylate and 10 parts of neopentyl glycol dimethacrylate as an acrylic monomer or 
an acrylic monomer mixture (A) was thrown into a SUS vessel, to this was added 0.8 parts of 1,1-bis(t-biJtyl per- 

5 oxy)3.3.5-trimethylcyclohexane as a curing agent. 0.01 parts of 2,6-di-t-butyl-4-methylphenol as a polymerization inhib- 
itor and 0. 15 parts of zinc stearate as an internal releasing agent, then, the mixture was mixed for 2 minutes by a stirring 
blade driven by an air motor. This was continuously transferred to a hopper appended to a kneading extruder (KRC 
kneader manufactured by Kurlnrioto Ltd., Screw diameter = 50 mm, L/D = 13.7) by a gear pump manufactured by Kawa- 
saki Heavy Industries Ltd. at a speed of 229.6 g/minute. 

10 [0254] On the other hand, aluminum hydroxide as an inorganic filler (B) was thrown into a SUS vessel appended to 
a screw feeder 1 manufactured by KUMA ENGINEERING CO., LTD.. and was thrown continuously into the hopper 
appended to the kneading extruder at a speed of 630 g/minute. 

[0255] Further, the polymer powder (P-16) as a polymer powder (C) was thrown into a SUS vessel appertded to a 
screw feeder 2 manufactured by KUMA ENGINEERING CO., LTD.. and was thrown continuously into the hopper 

IS appended to the kneading extruder at a speed of 150 g/minute. 

[0256] The temperature of a l>arrel of kneading extruder was controlled to 25**C. and the acrylic monomer or acrylic 
monomer mixture (A), inorganic filler (B) and polymer powder (C) were quantitatively thrown continuously according to 
the above-described method, the mixture was kneaded and simultaneously thickened in the kneading extruder and 
extruded through a die at the leading end of the kneading extruder, to continuously give an acrylic BMC shaped material 

20 in the form of a sheet of 85 mm width and 25 mm thickness at a speed of 60 kg/h. The time during which the material 
stayed in the kneading extruder was about 4 minutes. The temperature of the extruded BMC was 60*'C or less, and the 
extrusion into sheet shape was possit>le without problem. The resulted sheet shape acrylic BMC was a BMC having no 
stickiness and providing excellent harxlling property even directly after discharge from the die at the leading end of the 
extruder. 

25 [0257] Then, acrylic artificial marble of 200 mm square and 10 mm thickness was obtained In the same manner as 
in Example 1 using the aaylic BMC. The evaluation results are shown in Table 9. 

[Example 49] 

30 [0258] Kneading and extruding was continuously conducted in the same manner as in Exanple 48 except that the 
composition of the acrylic BMC was changed to a composition shown in Table 9. the acrylic monomer or acrylic mono- 
mer mixture (A) was fed at a speed of 575 g/minute. the inorganic filler (B) was fed at a speed of 1525 g/minute and the 
polymer powder (C) was fed at a speed of 400 g/minute. the temperature of the barrel of the kneading extruder was 
changed to 40**C. and the time during which the material stayed in kneading extruder was changed to 1 minute. 

35 [0259] An acrylic BMC in the form of a sheet of 85 mm width and 25 mm thickness was obtained continuously at a 
speed of 150 kg/h through the die at the leading end of the kneading extruder. The temperature of the extruded BMC 
was 60**C or less, and the extrusion into sheet shape was possible without problem. The resulted sheet shape acrylic 
BMC was a BMC having no stickiness and providing excellent handling property even directly after discharge from the 
die at the leading end of the extruder. 

40 [0260] Then, acrylic artificial martHe of 10 mm thickness was obtained in the same manner as in Example 1 using 
this acrylic BMC. The evaluation results are shown in Table 9. 

[Comparative Example 12] 

45 [0261] Kneading and extruding was continuously conducted in the same manner as in Example 48 except that a 
solution composed of 1 6 parts of methyl methacrylate. 6 parts of trimethylolpropane trimethacrylate, 0.2 parts of t-butyl 
peroxy-2-ethyl hexanoate, 0.01 part of 2.6-di-t-butyl-4-metylphenol and 0,15 parts of zinc stearate was fed at a speed 
of 223.6 g/minute, aluminum hydroxide was fed at a speed of 650 g/minute and the polymer powder (P-26) was fed at 
a speed of 130 g/minute, as the components to be thrown continuously into the kneading extruder. 

50 [0262] The acrylic BMC extruded from the die at the leading end of the kneading extruder was not thickened and in 
the form of semi-liquid, and had stickiness and exhibited extremely poor handling property, consequently, sheet shape 
was not obtained. It was necessary to further age this BMC at 60**C for 24 hours or more for thickening this acrylic BMC 
into a dough-like material. 

[0263] Artificial marble of 200 mm square and 10 mm thickness was obtained in the same manner as in Example 
55 1 (however, the mold temperature was 1 1 0 **C) using the acrylic BMC after the aging. The surface of the molded article 
had a pinhole, and appearance thereof was poor. The evaluation results are shown in Tat>le 9. 
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[Comparative Example 13] 

[0264] Kneading and extruding was continuously conducted in the same manner as in Example 48 except that a 
solution corrposed of 7.5 parts of methyl methacryiate. 7.5 parts of trimethylolpropane trimethacrylate, 0.2 parts of di- 
1-butyl peroxide. 0.01 part of 2.6-di-t-lxjtyl-4-mety!phenol and 0.15 parts of zinc stearate was fed at a speed of 153.6 
g/minute. aluminum hydroxide was fed at a speed of 620 g/minute and the polymer powder (P-27) was fed at a speed 
of 230 g/minute, as the components to be thrown continuously into the kneading extruder. 

[0265] The acrylic BMC extruded from the die at the leading end of the kneading extruder was not thickened and in 
the form of semi-liquid, and had stickiness and exhibited extremely poor handling property, consequently, sheet shape 
was not obtained. It was necessary to further age this BMC at 60**C for 24 hours or more for thickening this acrylic BMC 
irrto a dough-like material. 

[0266] Artificial marble of 200 mm square and 10 mm thickness was obtained in the same manner as In Example 
1 using the acrylic BMC after the aging. The surface of the mokied article had a pinhole, and appearance thereof was 
poor. The evaluation results are shown in Table 9. 

[Corrparative Example 14] 

[0267] Kneading and extruding was continuously corKlucted in the same manner as in Example 48 except that a 
solution composed of 10 parts of ethylene glycol dimethaaylate. 10 parts of trimethylolpropane trimethacrylate, 0.2 
parts of dicumyl peroxide. 0.01 part of 2.6-di-t-butyl-4-metylphenol and 0.15 parts of zinc stearate was fed at a speed 
of 203.6 g/minute. aluminum hydroxide was fed at a speed of 600 g/minute and the polymer powder (P-28) was fed at 
a speed of 200 g/minute. as the corrponents to be thrown continuously into the kneading extruder. 
[0268] The acrylic BMC extruded from the die at the leading end of the kneading extruder was not thickened and In 
the form of semi-liquid, and had stickiness and exhibited extremely poor handling property, consequently, sheet shape 
was not obtained. It was necessary to further age this BMC at 60*C for 24 hours or more for thickening this acrylic BMC 
Into a dough-like material. 

[0269] Artificial mart>le of 200 mm square and 10 mm thickness was obtained In the same manner as in Exanple 
1 using the acrylic BMC after the aging. The surface of the molded article had a pinhole, arxi appearance thereof was 
IDOor. The evaluation results are shown In Table 9. 

[Comparative Example 15] 

[0270] Kneading and extruding was continuously conducted In the same manner as in Example 48 except that the 
conposition of the aaylic BMC was changed to a composition shown in Table 9, the acrylic monomer or acrylic mono- 
mer mixture (A) was fed at a speed of 120 g/minute, the inorganic filler (B) was fed at a speed of 600 g/minute and the 
polymer powder (C) was fed at a speed of 280 g/nrtinute, the temperature of the bane\ of the kneading extruder was 
changed to 95°C, and the time during which the material stayed in kneading extruder was changed to 2 minutes. 
[0271] The acrylic BMC was tried to be extruded through the die at the leading end of the kneading extruder, the 
BMC was cured in the kneading extruder and could not be extruded. 

[Example 50] 

[0272] 13 parts of methyl methacryiate and 15 parts of neopenty! glycol dimethacrylate as an acrylic monomer or 
an acrylic monomer mixture (A) was thrown into a SUS vessel, to this was added 0.8 parts of 1 . 1 -bis(t-butyl per- 
oxy)3,3,5-trimethylcyclohexane as a curing agent. 0.01 parts of 2,6-di-t-t)utyI-4-methyIphenol as a polymerization inhib- 
itor and 0.15 parts of zinc stearate as an Internal releasing agent, then, the mixture was mixed for 2 minutes by a stirring 
blade driven by an air motor. This was continuously transfen-ed to a hopper appended to a kneading extruder by a gear 
pump manufactured by Kawasaki Heavy Industries Ltd. at a speed of 289.6 g/minute. 

[0273] On the other hand, aluminum hydroxide as an inorganic filler (B) was thrown into a SUS vessel appended to 
a screw feeder 1 manufactured by KUMA ENGINEERING CO.. LTD., and was thrown continuously into the hopper 
appended to the kneading extruder at a speed of 520 g/minute. 

[0274] Further, an inorganic filler-containing resin particle (E) composed of 25 parts of a white Inorganic filler-con- 
taining resin particle and 25 part of a tHack Inorganic filler-containing resin particle was thrown into a SUS vessel 
appended to a screw feeder 2 manufactured by KUMA ENGINEERING CO.. LTD., and was thrown continuously into the 
hopper appended to the kneading extruder at a speed of 50 g/minute. 

[0275] Further, the polymer powder (P-1 1) as a polymer powder (C) was thrown into a SUS vessel appended to a 
screw feeder 2 manufactured by KUMA ENGINEERING CO.. LTD., and was thrown continuously into the hopper 
appended to the kneading extruder at a speed of 150 g/minute. 
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[0276] The temperature of a barrel of kneading extruder was controlled to 25*C, and the acrylic mononner or acrylic 
monomer mixture (A), inorganic filler (B), polymer powder (C) and the inorganic filler-containing resin particle (E) were 
quantitatively thrown continuously according to the above-described method, the mixture was kneaded and simultane- 
ously thickened in the kneading extruder and extruded through a die at the leading end of the kneading extruder, to con- 
5 tinuously give an acrylic BMC shaped material in the form of a sheet at a speed of 60 kg/h. The time during which the 
material stayed in the kneading extruder was about 4 minutes. The temperature of the extruded BMC was 60**C or less, 
and the extrusion into sheet shape was possible without problem. The resulted sheet shape acrylic BMC was a BMC 
having no stickiness and providing excellent handling property even directly after discharge from the die at the leading 
end of the extruder. 

10 [0277] Then, granite-like acrylic artificial marble of 1 0 mm thickness was obtained in the same manner as in Exam- 
ple 1 using this acrylic BMC. The surface of the resulted granite-like artificial mait>le was a mirror-like surface having no 
defect at all, had extremely high gloss and had extremely clear grain pattern, and the grain pattern had not unevenness 
at all. Namely, the resulted marble was a granite-like artificial marble having extremely excellent design and having 
excellent appearance. The evaluation results are shown in Table 9. 

15 

[Example 51] 

[0278] Kneading and extruding was continuously conducted in the same manner as in Example 50 except that the 
composition of the acrylic BMC was changed to a composition shown in Table 9, the acrylic monomer or acrylic mono- 
20 mer mixture (A) was fed at a speed of 659 g/minute. the inorganic filler (B) was fed at a speed of 1749 g/minute, the 
polymer powder (C) was fed at a speed of 264 g/minute and the inorganic filler-containing resin particle (E) was fed at 
a tennperature of 660 g/minute, the temperature of the barrel of the kneading extruder was changed to 45**C, and the 
time during which the material stayed in kneading extruder was char>ged to 30 seconds. 

[0279] An aaylic BMC in the form of a sheet of 85 mm width and 25 mm thickness was obtained continuously at a 
25 speed of 200 kg/h through the die at the leading end of the kneading extruder. The tenperature of the extruded BMC 
was 60'*C or less, and the extrusion into sheet shape was possible without problem. The resulted sheet shape acrylic 
BMC was a BMC having no stickiness and providing excellent handling property even directly after discharge from the 
die at the leading end of the extruder. 

[0280] Then, granite-like acrylic artificial marble of 10 mm thickness was obtained in the same manner as In Exam- 
30 pie 1 using this acrylic BMC. The surface of the resulted granite-like artificial marble was a min-or-like surface having no 
defect at alt, had extremely high gloss and had extremely clear grain pattern, and the grain pattern had not unevenness 
at all. Namely, the resulted marble was a granite-like artificial mart^le having extremely excellent design and having 
excellent appearance. The evaluation results are shown in Table 9. 

35 [Example 52] 

[0281] Kneading and extruding was continuously conducted in the same manner as in Example 50 except that the 
composition of the acrylic BMC was changed to a conposition shown in Table 9. the acrylic monomer or acrylic mono- 
mer mixture (A) was fed at a speed of 625 g/minute, the inorganic filler (B) was fed at a speed of 1275 g/minute. tiie 
40 polymer powder (C) was fed at a speed of 350 g/minute and the inorganic filler-containing resin particle (E) was fed at 
a temperature of 250 g/minute, the temperature of the barrel of the kneading extruder was changed to 40°C. and the 
time during which tiie material stayed in kneading extruder was changed to 1 minute. 

[0282] An acrylic BMC in the form of a sheet of 85 mm width and 25 mm thickness was obtained continuously at a 
speed of 150 kg/h through the die at the leading end of the kneading exti-uder. The temperature of the extruded BMC 
45 was GO^'C or less, and the extrusion into sheet shape was possible without problem. The resulted sheet shape acrylic 
BMC was a BMC having no stickiness and providing excellent handling property even directly after discharge from the 
die at the leading end of the extruder. 

[0283] Then, acrylic artificial mart)ie of 10 mm thickness was obtained in the same manner as in Example 1 using 
this acrylic BMC. The evaluation results are shown in Table 9. 
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Thickening property of BMC 
[0284] 

5 ®: tt is thickened to be a dough-like material during kneading, no stickiness is recognized even directly after 

kneading, and handling property is extremely excellent. 

O : It is a sticky semi-dough-like material directly after kneading, however, it becomes a non-sticky material provid- 
ing excellent handling property by aging at room temperature for 16 hours. 

X: It is not thickened during kneading, and directly after kneading, it is semi-liquid and sticky, and handling property 
10 thereof Is extremely poor. Aging at 60**C for 24 hours or more is required for obtaining a dough-like BMC. 

Extruding and shaping property of BMC 

[0285] 

15 

@: The temperature of a BMC extruded is 50**C or less, and extrusion into sheet shape is possible without problem. 
O : A BMC can be extruded Into sheet shape, however, viscosity thereof is high, share heat is accumulated, and 
the temperature of the BMC rises to SC'C. 

20 Continuous extruding and shaping property of BMC 

[0286] 

O "The terrperature of a BMC extruded is 60**C or less, and extrusion into sheet shape is possible without prob- 
25 lem. 

X: A BMC extruded is not thickened, in the form of semi-solid and sticky, and harvjling property thereof is poor, and 
extrusion into sheet shape is impossible. 

XX: A BMC is cured in a kneading and extruding machine, and can not extruded. 
30 Shape stability after shaping of BMC 
[0287] 

@: An acrylic BMC after aging keeps sheet shape before the aging intact. 
35 O : A sheet-like BMC after aging keeps sheet shape thought size thereof varies slightly 
X: An extrudate is too soft to keep sheet shape. 

Storage stakHlity of BMC 

40 [0288] 

@: It is not cured even after left lor 3 months or more in atmosphere of 23''C. and storage stability is extremely 
excellent. 

0+: When it is left in atmosphere of 23**C. it is not cured in 2 months, and storage stability is extremely excellent. 
45 O- When it is left in atmosphere of 23**C, it is not cured in 1 month, and storage stability is extremely excellent. 
X: When it is left in atmosphere of 23*'C. it is cured in 2 weeks. 

Gloss of molded article 

50 [0289] 

@: Gloss is extremely excellent. 

Gloss is high. 
a: Gloss is recognized. 
55 X: Gloss is low. 
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Surface smoothness of molded article 
[0290] 

5 @: K has no pinhole at all, and surface smoothness is extremely high. 

O : It has no pinhole, and surface snKXrthness is high. 
a: It has pinholes, and surfoce smoothness is low. 
X: It has a lot of pinholes, and surface smoothness is low. 

10 Clearness of grain pattern of molded article 

[0291] 

® : It is extremely clear, and excellent in design very much. 
15 O ' ^ is dear, and excellent in design. 

a: Grain pattern is indefinite, and poor in design. 

X: Grain pattern is indefinite, and poor in design very much. 

XX: An inorganic filler-containing resin particle which is a mate-rial for grain pattern is dissolved, and granite-like 
appearance is not obtained, and appearance thereof is extremely poor. 

20 

Unevenness in grain pattern of molded article 
[0292] 

25 @: It has no unevenness at all in ^ain pattern, and excellent in design very much. 
O- It has no unevenness. and excellent in design. 
a: It has unevenness. and poor in design. 
X: It has significant unevenness. and poor in design very much. 

30 Hot water resistance of molded artide 

[0293] 

@: Color change is extremely small. 
35 0+: Color change is fairly small. 
O • Color change is small. 
X: Color change is large. 

Industrial Applicability 

40 

[0294] As apparent from the above-described examples, there can be obtained an acrylic SMC or BMC which Is 
thickened In a short period of time to provide acrylic artificial mart^le excellent in hot water resistance by using as a thick- 
ening agent a polymer powder which has specific bulk density and oil absorption and is obtained by emulsion polymer- 
ization using a reactive surfactant or enuilsion polymerization using no surfactant, thickening speed can be controlled 
45 by using a specific thickening agent together, further, there can be obtained an acrylic SMC or BMC excellent in storage 
stability by kneading under specific conditions, and acrylic artificial marble produced by using this has excellent appear- 
ance and extremely excellent hot water resistance, and industrially is very useful. 

Claims 

so 

1 . An acrylic SMC or BMC comprising an acrylic monomer or acrylic monomer mixture (A), an inorganic filler (B) and 
a polymer powder (C) having a bulk density in the range from 0.1 to 0.7 g/ml, an oil absorption of linseed oil in tiie 
range from 60 to 200 ml/100 g, a degree of swelling by metiiyl methacrylate is 16-fbld or rare and a specific surface 
area in the range from 1 to 100 m^/g. 

55 wherein the polymer powder (C) corrtains a polymer powder (C1 ) containing no surfactant and/or a polymer powder 
(C2) containing as a constituent component a reactive surfactant. 

2. An acrylic SMC or BMC comprising an acrylic monomer or acrylic monomer mlxture(A). an inorganic filler (B) and 
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a polymer powder (C) having a bulk density in the range from 0.1 to 0.7 g/ml, an oil absorption of linseed oil in the 
range from 60 to 200 ml/100 g, a degree of swelling by methyl methacrylate is 16-fbld or more and a specific sur- 
face area in the range from 1 to 100 m^/g. 

wherein the polymer powder (C) contains at least two components selected from a non-crosslinked polymer (C3) 
5 powder having a weight-average molecular weight in the range from 100,000 to 2.500.000. a non-crosslinked pol- 

ymer powder (C4) having a weight-average molecular weight in the rar^e from 2,500,000 to 5.000.000 and a 
crosslinked polymer powder (C5). 



3. An acrylic SMC or BMC comprising an acrylic monomer or acrylic monomer mixture(A), an inorganic f iIler(B), a pol- 
10 ymer powder (C) having a bulk density in the range from 0. 1 to 0.7 g/ml. an oil alDsorption of linseed oil in the range 
from 60 to 200 mI/100 g. a degree of swelling by methyl methacrylate is 16-fold or more and a specific surface area 
in the range from 1 to 100 m^/g and a polymer powder (D) having a specific surface area in the range from 0.01 
m^/g to 1 m^/g. 

75 4. The acrylic SMC or BMC according to any of Claims 1 to 3. further containing an inorganic filler-containing resin 
particle (E). 

5. The acrylic SMC or BMC according to any of Claims 1 to 3, wherein the average particle size of the polymer powder 
(C) is in the range from 1 to 250 pm, 

20 

6. The acrylic SMC or BMC according to any of Claims 1 to 3, wherein the polymer powder (C) is a secondary 
agglomerate obtained by mutual agglomeration of a primary agglomerate. 

7. The acrylic SMC or BMC according to any of Claims 1 to 3. wherein the average particle size of the primary particle 
25 of the polymer powder (C) is from 0.03 to 1 ^m. 

8. The acrylic SMC or BMC according to any of Claims 1 to 3. wherein the polymer powder (C) is obtained by emul- 
sion polymerization. 

30 9. The acrylic SMC or BMC according to Claim 1 , wherein the reactive surfactant contains 1 to 5 polymerizaWe func- 
tional groups in the molecule of the surfactant. 



10. The acrylic SMC or BMC according to any of Claims 1 to 3, wherein the polymer powder (C) is constituted of an 
acrylic polymer. 

35 

1 1 . The acrylic SMC or BMC according to any of Claims 1 to 3, wherein the acrylic monomer or acrylic monomer mix- 
ture (A) contains a polyfunctional acrylic monomer. 



12. The acrylic SMC or BMC according to Claim 1 , wherein the acrylic monomer or acrylic monomer mixture (A) con- 
40 tains neopentyl glycol dimethacrylate and/or 1 .3-butylene glycol dimethacrylate. 

13. A method for producing an acrylic SMC or BMC comprising mixing uniformly an acrylic monomer or acrylic mono- 
mer mixture (A), an inorganic filler (B). and a polymer powder (C) having a bulk density in the range from 0.1 to 0.7 
g/ml. an oil absorption of linseed oil in the range from 60 to 200 ml/100 g, a degree of swelling by methyl methacr- 

45 ylate is 16-fold or more and a specific surface area in the range from 1 to 100 m^/g. and thickening the mixture to 
give a dough-like material, then, extruding the material into a desired shape, 

wherein as the polymer powder (C). at least two components selected from a non-crosslinked polymer powder (CS) 
having a weight-average molecular weight in the range from 1 00,000 to 2,500,000, a non-crosslinked polymer pow- 
der (C4) having a weight-average molecular weight in the range from 2,500,000 to 5,000,000 and a crosslinked pol- 
50 ymer powder (C5) are used together. 



14. The method for producing an acrylic SMC or BMC according to Claim 13. wherein an inorganic filler-containing 
resin particle (E) is further used together with the components (A) to (C). and they are mixed uniformly and thick- 
ened to give a dough-like material, then, the material is extruded into a desired shape. 

55 

15. A method for producing an acrylic SMC or BMC comprising mixing uniformly an acrylic monomer or acrylic mono- 
mer mixture (A), an inorganic filler (B). a polymer powder (C) having a bulk density in the range from 0.1 to 0.7 g/ml. 
an oil absorption of linseed oil in the range from 60 to 200 mI/100 g. a degree of swelling by methyl methacrylate is 
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16-fold or more and a specific surface area in the range from 1 to 100 m^/g and a polymer powder (D) having a 
specific surface area in the range from 0.01 m^/g to 1 m^/g. and thickening the mixture to give a dough-like material, 
then, extruding the material into a desired shape. 

5 16. The method for producing an acrylic SMC or BMC according to Claim 15. wherein an inorganic filler-containing 
resin particle (E) is further used together with the conponents (A) to (D), and they are mixed uniformly and thick- 
ened to give a dough-like material, then, the material is extruded into a desired shape. 

1 7. A method for producing an acrylic SMC or BMC conprising kneading an acrylic monomer or acrylic monomer mix- 
10 ture (A), an inorganic filler (B), arKl a polymer powder (C) having a bulk density in the range from 0.1 to 0.7 g/ml, 
an oil absorption of linseed oil In the range from 60 to 200 ml/100 g, a degree of swelling by methyl methacrylate is 
16-foId or more and a specific surface area in the range from 1 to 100 m^/g. and thickening the mixture at a tem- 
perature in the range from 20 to 70°C within 20 minutes. 

15 18. The method for producing an acrylic SMC or BMC according to Claim 17. wherein an inorganic filler-containing 
resin particle (E) is further used together with the components (A) to (C). and they are kneaded and thickened at a 
temperature in the range from 20 to 70°C within 20 minutes. 

1 9. A method for producing an aaylic SMC or BMC comprising mixing uniformly an acrylic rrranomer or acrylic mono- 
20 mer mixture (A), an inorganic filler (B). and a polymer powder (C) having a bulk density in the range from 0.1 to 0.7 

g/ml, an oil absorption of linseed oil in the range from 60 to 200 ml/100 g. a degree of swelling by methyl methacr- 
ylate is 16-fold or more and a specific surface area in the range from 1 to 100 m^/g, and thickening simultaneously 
the mixture at a temperature in the range from 20 to 70**C to give a dough-like material before extruding the material 
within 20 minutes, to continuously obtain a desired shape. 

25 

20. The method for producing an acrylic SMC or BMC according to Claim 19, wherein an inorganic filler-containing 
resin particle (E) is further used together with the components (A) to (C), and they are mixed uniformly and simul- 
taneously thickened at a temperature in the range from 20 to 70**C to give a dough-like material before extruding 
the material within 20 minutes, to continuously obtain a desired shape. 

30 

21 . The method for producing an acrylic SMC or BMC according to any of Claims 1 3 to 20. wherein the polymer powder 
(C) is obtained by emulsion polymerization. 

22. The method for producing an acrylic SMC or BMC according to any of Claims 1 3 to 20, wherein the average particle 
35 size of the polymer powder (C) is in the range from 1 to 250 \xm. 

23. The method for producing an acrylic SMC or BMC according to any of Claims 1 3 to 20. wherein the polymer powder 
(C) is a secondary agglomerate obtained by mutual agglomeration of a primary agglomerate. 

40 24. The method for producing an acrylic SMC or BMC according to Claim 23, wherein the average particle size of the 
primary particle of the polymer powder (C) is from 0.03 to 1 nm. 

25. The method for producing an acrylic SMC or BMC according to any of Claims 13 to 20, wherein the polymer powder 
(C) is constituted of an acrylic polymer. 

45 

26. The method for producing an acrylic SMC or BMC according to any of Claims 1 5 to 20. wherein the polymer powder 
(C) is constituted of an non-crosslinked polymer. 

27. The method for producing an acrylic SMC or BMC according to any of Claims 1 5 to 20. wherein the polymer powder 
so (C) has core-shell structure. 

28. The method for producing an acrylic SMC or BMC according to any of Claims 13 to 20, wherein the acrylic mono- 
mer or acrylic monomer mixture (A) contains a polyfunctional acrylic monomer. 

55 29. The method for producing an acrylic SMC or BMC according to Claim 28. wherein th acrylic monomer or acrylic 
monomer mixtur (A) contains neopentyl glycol dimethacrylate and/or 1 ,3-butylene glycol dimethacrylate. 

30. A method for producing acrylic artificial marble comprising curing with heating and compressing the acrylic SMC or 
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BMC of any of Claims 1 to 3. 

31 . A method for producing aaylic artificial nnarble comprising curing with heating and compressing the acrylic SMC or 
BMC of Claim 4, 

5 

32. A method for producing acrylic artificial marble comprising curing with heating and compressing an acrylic SMC or 
BMC produced by the method of any of Ciaims 13 to 20. 

33. A thickening agent conprising a polymer powder (C2) which has a bulk density in the range from 0.1 to 0.7 g/ml. 
10 an oil absorption of linseed oil in the range from 60 to 200 ml/100 g. a degree of swelling by methyl methacrylate is 

16-fold or more and a specific surface area in the range from 1 to 100 m^/g, and contains as a constituent compo- 
nent a reactive surfactant. 

34. A thickening agent comprising a polymer powder (01) which has a bulk density in the range from 0.1 to 0.7 g/ml. 
15 an oil absorption of linseed oil in the range from 60 to 200 ml/100 g, a degree of swelling by methyl methacrylate is 

16-fold or more and a specific surface area in the range from 1 to 100 m^/g, and contains no reactive surfactant. 
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